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1.0 Introduction 

1.1 Background 

I .  

I 
I 

t 

This sampling and survey report evaluates the final status survey data collected in Building 729 
both by the Rocky Flats Environmental Technology Site’s (RFETS) Contractors (Kaiser-Hill, 
Rocky Mountain Remediation Services, L.L.C., and their subcontractors, hereafter referred to as 
the Contractor) and by MACTEC-ERS, the independent verification contractor (IVC). Data 
collected by the IVC is designed to independently assess and verify the RFETS’ compliance with 
the approved Derived Concentration Guideline Levels (DCGLs) established for the buildings in 
the 779 Cluster. Data collected by the Contractor has been reviewed by the IVC and compared 
with the independent verification data collected by the IVC. 

The sampling and survey data collected has been compared with the approved surface 
contamination concentration benchmark values known as DCGLs. The RFETS DCGLs for 
surface contamination concentration are specified in the Contractor’s Closeout Radiological 
Survey Plan for the 779 Cluster (RMRS 1999b) The independent verification DCGLs are 
specified in the IVC’s Independent Verification Sampling and Analysis Plan for Building 779 
Cluster (IV SAP) (DOE 1999). 

Samples collected and surveys performed to obtain independent verification and corroboration of 
the RFETS sampling and survey results were collected in accordance with the U.S. 
Environmental Proteetion Agency (EPA), Colorado Department of Public Health and 

. Environment (CDPHE), and U.S. Department of Energy (DOE) approved Independent 
Verification Sampling and Analysis Plan for Building 779 Cluster (DOE 1999). The data is 
evaluated herein principally on the Multi-Agency Radiation Survey and Site Investigation 
Manual (IURSSIM) data quality assessment methods, conventional guidance from EPA, and 
accepted practice and methods used in radiological site assessment and characterization. 
Principal guidance documents include: 

Multi-Agency Radiation Survey and Site Investigation Manual (EPA 1997) 

Data Quality Objectives Process for Superfund (EPA 1993) 

0 Guidance for Data Quality Assessment (EPA 1998) 

Manual for Conducting Radiological Surveys in Support of License Termination (NRC 1992) 

A Nonparametric Statistical Methodology for the Design and Analysis of Final Status 
Decommissioning Surveys (NRC 1995) 

A common theme in these guidance sources is the use of a seven-step data quality objective 
(DQO) activity as the foundation for the SAP development and subsequent data evaluation. 

Following this introductory background is a discussion of the Building 729 history and an 
overview of the assessment and independent verification process used. Section 2 describes the 
field methods and procedures used to collect data. Section 3 presents the sampling results and 
summary statistics for each subset of data. It also describes the data reduction process used and 
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statistical comparisons of the data subsets and their significance. Section 4 presents the sampling 
results in the coiitext o f  compliance with the benchmark values. Evaluation of the Contractor’s 
Final Status Radiological Survey, computations, and conclusions are presented in Section 6. The 
IVC collected data are compared to their respective DQOs in what is termed the Data Quality 
Analysis in Section 7. Section 8 summarizes the data quality analysis, provides objective 
assessment of the concentrations o f  residual contamination found in the building, and offers 
conclusions and recommendations for disposition of the building. Appendices are included to 
provide additional detail where appropriate. 

.- 

The risk manager and decision maker for this project is DOE-Rocky Flats Field Ofice 
(DOE-RFFO). 

1.2 Building 729 History 

The Building 779 Cluster is located on the DOE’S Rocky Flats site near Golden, Colorado. The 
site is a former nuclear weapons production facility. The various process facilities and 
laboratories were grouped together with their various support buildings and structures and 
identified as “clusters,” with the building number of the principal building as the cluster name 
(e.g., the Building 779 Cluster). The 779 Cluster was primarily used for research and 
development activities and supported a number of various operations as part of the research and 
development mission including: 1) process chemistry technology, 2) physical metallurgy, 
3) machining and gauging, 4) joining technology, and 5) hydriding operations. No processes or 
operations are now active. 

Building 729 is an air filter plenum building built in 1971, which serviced the ventilation 
requirements of a portion o f  Building 779. The building is connected to Building 779 via a 
second story bridge which carried ventilation ducting to support the Annex B addition to 
Building 779. It contained a filter plenum, associated air handling equipment, and an emergency 
diesel powered electrical generator. The 2,750 square foot building (excluding the bridge) is 
constructed of concrete block. The roof is constructed of pre-cast, flanged concrete panels 
spanning the width o f  the building. The floor is a poured-in-place concrete slab. 

1.3 Current Condition of Building 729 

Building 729 underwent a decontamination and decommissioning @&D) process to ready it for 
final status radiological survey. In the D&D process, the building was stripped of utility services, 
and equipment and all penetrations were removed or cut flush with the walls. The principal 
radiological contamination source associated with the building, the air plenum system and filter 
boxes, have been removed and discarded as radiologi&ally contaminated waste. Paint was not 
systematically stripped or removed from surfaces in the building. The building was subdivided 
into three survey Units (one exterior and two interior). 

1.4 Overview of the Assessment and Independent Verification Process 

The approach used to independently determine whether Building 729 met the mean, or average, 
benchmark release criteria (derived concentration guideline level-average concentration 
PCGLw]) followed the MARSSIM method. A fraction of  the survey Units identified in the 
building were selected for actual measurement by the IVC. In this case, one of the three available 
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survey units was selected for independent verification, thus meeting the contractual requirement 
to assess 5 to 10 percent o f  the Contractor’s results. The IVC used oversight of the Contractor’s 
scanning sweys  and a critical review of the data collected by the Contractor to independently 
determine compliance with the maximum concentration benchmark release criteria (derived 
concentration guideline level-elevated measurement comparison ~CGLEMC]).  

The h t  step in the process to independently assess the Contractor’s basis for decision on the 
disposition of  Building 729 was to review the Contractor’s SAP, (RMRS 1999b) and associated 
D&D planning documents. All comments and issues raised by the IVC were reported to the 
DOE-RFFO and were addressed by the WETS Contractor and implemented in the final status 
survey plan, as necessary. 

The Contractor’s SAP establishes the criteria which, when met, represent acceptable levels of 
risk from exposure to residual contamination which might be present in the building. The 
DOE-RFFQ, EPA, and CDPHE agreed upon surface contamination concentration criteria below 
which further remedial action would not be warranted. These criteria, or DCGLs, serve as the 
benchmarks against which the building surfaces were to be measured. The Contractor’s DCGLs 
are: 

The mean removable alpha surface contamination concentration in the selected survey unit(s) 
is below 20 disintigrations per minute (dpm)/lOO square centimeters (cm2). 

The mean total alpha surface contamination concentration attributable to transuranic 
radioactivity as measured by direct surface emission in the selected survey Unit(s) is below 
100 dpdl00  cm2 (averaged over 1 square meter [m2]). 

The mean total alpha surface contamination concentration attributable to uranium series 
radioactivity’ as measured by direct surface emission in the selected survey unit(s) is below 
1,000 d p d l 0 0  cm2 (averaged over 1 m2). 

The maximum total alpha surface contamination concentration attributable to transuranic 
radioactivity as measured by direct surface emission in the selected survey unit@) is below 
300 dpd100 cm2. 

The maximum total alpha surface contamination concentration attributable to uranium series 
radioactivity as measured by direct surface emission in the selected survey unit(s) is below 
5,000 dpd100 cm2. 

The mean total alpha contamination concentration attributable to transuranic radioactivity on 
and beneath a surface with a surface coating as measured by collection and analysis of a 
surface media sample in the selected survey unit(s) is below 100 d p d l  00 em2. 

The mean total alpha contamination concentration attributable to uranium series radioactivity 
on and beneath a surface with a surface coating as measured by collection and analysis of a 
surface media sample in the selected survey unit(s) is below 1,000 dpdl00  cm2. 

’In cams where isotopic composition is not determined, the SAP requires the application of the more restrictive limits associated 
with the transuranic series radionuclides. 
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After reviewing the Contractor’s SAP, an IV SAP was constructed. The IV SAP was developed 
in consultation with DOE-RFFO, EPA, and CDPHE. It was designed to detect and measure the 
concentration of the radioactive contamination remaining in s w e y  units selected for 
independent verification such that statistically appropriate analyses could be used to determine 
whether the results obtained by the Contractor in the same survey unit could be verified or 
corroborated by the IVC. The IV SAP alone does not collect enough data to make the required 
decision for the entire building but provides sufficient data for critical comparison with the 
Contractor’s conclusion in a single survey unit. In the case of Building 729, the IVC performed 
surveys and sampled one of  the three suvey units (72W1) identified by the Contractor. 

-- 

The next step was to observe and evaluate the Contractor’s implementation of the final status 
survey against the criteria established in the SAP. The IVC spent several days on site observing 
the Contractor’s sampling and survey methods and reviewing analytical processes. 

The fourth element of the independent verification process was to provide blind matrix samples 
to the Contractor for inclusion in their sample batches from Building 729. The blind samples 
included both blanks and spikes of smear filter paper matrices. Blanks and spikes o f  surface 
media matrices were not available for the final status survey of Building 729, but will be 
incorporated on later survey units when they become available. 

Finally, and with the approved IV SAP, the sampling plan was executed. The IVC collected 
samples and performed measurements in the selected survey unit in order to corroborate the 
results obtained by the Contractor. The measurements and samples were obtained in accordance 
with the Independent Verification Sampling and Analysis Plan for Building 779 Cluster 
(DOE 1999). 

The field data was reviewed in the field with representatives from DOE and the Contractor. The 
EPA and CDPHE have been apprized of the results of independent verification field data 
collected. Field data was recorded both on paper (Appendix D) and electronically (Appendix H). 
Following data collection, the data was verified and reduced so that the appropriate comparisons 
and analyses could be conducted. The presentation of  the results of the field sampling are 
detailed in this report along with the IVC’s recommendations and verification of the 
Building 729 final status survey results. 
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2.0 Field Investigation 

2.1 Mobilization 

Prior to mobilizing the independent verification sampling team at the site, each member of the 
team was provided with a copy of the IV SAP and was trained on the field sampling equipment 
and procedures to be used. The Contractor made detailed measurements of the building and 
supplied simple architectural drawings of each survey unit in Building 729 to be used in laying 
out the sampling grids and sample locations. 

Mobilization to the field began the week of February 22, 1999. Once on site, sampling team 
personnel completed WETS required training necessary to support the sampling and survey 
work. Equipment was staged and final details were arranged. 

The radiation survey detectors selected for this application were gas-filled, proportional counters 
made by Eberline; model HP-100. Gas filled detectors are subject to response and calibration 
variation with changes in altitude. Consequently, the HP-100 probes were field calibrated on site 
at the WETS altitude and using WETS supplied counting gas. The instrument and probe 
package was response checked and verified to be in working order and within the parameters 
established in the SAP. The surface media sampling tool was tested and test measurements were 
made confirming the suitability of the measurement protocol. A walk-through of the building 
was made to assess the condition of the building, to identify any intrinsic safety issues, and to 
compare the building structure and features with the assumptions made and procedures outlined 
in the SAP. With one notable exception, it was concluded that the assumptions used to develop 
the SAP and its associated procedures were consistent with the conditions existing in the 
building and that the procedures developed for characterizing the contaminant concentrations in 
the building accounted for these conditions. The condition which was not expected was that the 
Contractor had not completed the removal of the air plenum filter system. This work involved 
removal of potentially highly contaminated components necessitating the use of personnel 
protective clothing, containment structures, and auxiliary air handling equipment, and 
radiological posting. The IVC concluded that it was not prudent to begin a survey to verify that 
the survey unit was clean when parts of the survey unit were still involved in remedial activity 
and there was some potential, albeit small, for the spread of radioactive material within the 
structure. Additionally, the survey unit selected for independent verification was largely 
obstructed by the ongoing remedial operation. Building 729 was ready for independent 
verification sampling in the selected survey unit on March 24,1999. 

2.2 Field Selection of Survey Units for Independent Verification 

The first step in the sample allocation strategy was to select from among the survey units 
available the survey unit(s) to be sampled and surveyed by the IVC. In the case of Building 729, 
in which only three survey units were identified, the IVC selected one survey unit (the minimum 
necessary to satisfy the requirement to verify up to 10 percent of the Contractor’s survey) to 
verify. The random selection process assigned greater weighting or priority to survey units with a 
classification indicating greater potential to exceed the allowable radiological concentration. 
Table 2-1 identifies the three survey units identified by the Contractor for Building 729 , , 

(RMRS 1999c). A simple, commercially available, spread sheet program with a random number 
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generation feature was used to randomly select a survey unit(s) to be independently verified. 
Appendix A contains a printout of the survey unit selected by the computer generated random 
number method. Survey unit 729-01, the filter plenum room and duct bridge, was selected. -- 

Tabk 2-1. Survey Units Identified for Building 729 

2.3 Field Identification of Sample Locations 

Once the survey unit to be verified had been selected, the proposed location of each 
measurement and sample was laid out using the sample allocation protocol specified in the SAP. 
A drawing of the survey unit was created with the walls and ceiling “unfolded” and set flat to 
assist the process of spatial distribution and sample location recording. The survey unit was then 
divided by a 2-meter sampling grid superimposed over the. surface of the survey unit. Figure 2-1 
shows the sample grid layout for survey unit 729-01. 

The selection and distribution of sampling locations within the survey unit was made using the 
protocol approved in the SAP including: 

a Random selection of the sampling starting point within the selected survey unit(s) 
(Appendix A), 

0 Systematic distribution of  sample locations within the selected survey unit(s) to ensure 
representative spatial coverage of the survey unit, and 

Personnel safety during the execution of the sampling plan 

Drawings of each surface within the survey unit with the sampling grid and actual sample 
locations as determined in the field are shown on Figure 2-2. After the sample locations were 
allocated, an inspection of the survey unit was conducted to ensure that each sample location 
selected could be accessed and sampled safely. Three sample locations were in fact relocated in 
accordance with the sample relocation protocol outlined in the SAP due to safety issues. Those 
samples relocated are annotated on the drawings in Figure 2-2. 

Sample locations were next laid out on the building surfaces within the survey unit. Each sample 
location was measured out and marked on the surface with a permanent marker. Unique alpha- 
numeric bar codes (Figure 2-3) were affixed to the surface adjacent to the selected sample 
location. A duplicate bar code was affixed to the field data sheet and the bar code number was 
recorded on a copy of the survey unit drawings. It should be noted that all sample locations were, 
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. INPEPENPENT VERIFICATION FOR THE BUILDIN^ u 779 CLUSTER 

Building: 729 Survey Unit: 729-01 Number of Sample Locations: 29 

Classification: 2 

SURVEY UNIT SAMPLE PLAN 

Survey Unit Description: Bldg. 729 Plenum Area Grid Site: 2m x i n 
7 

wall 1 

E - floor 

Each intersect point of the grid 
within the frame of the survey unit 
is a potential sample loaction 

Figure 2-1. Sampling GricCSurvey Unit 729-01 
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER 
SURVEY UNIT SAMPLE PLAN 

Building: 729 Survey Unit: 729-01 Survey Unit Description: Bldg. 729 Interior I 

I 
I 
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Classlfication: 2 Number of Sample Locations: 29 Grid Sire: 2m x 2m 
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Figure 2-1 (continued). Sampling Gri&Sunrey Unit 729-07 
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I. PNDEPENOENT VERIFICATION FOR THE BUILDING 779 CLUSTE~ 1 
SURVEY UNIT SAMPLE PLAN 

Building: 729 Survey Unit: 72961 Number of Sample Locations: 29 

Classification: 2 Survey Unit Description: Bldg. 729 Plenum Area Grid Sire: 2m x 

bURVEV UNIT 729-01 MAP 1 OF 4 . I IVW000129 

_I__ 

I r n 1 1 $ /  

Relocated from dot to stat 
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Figure 2-2. Selected Sample Locations-Survey Unit 72 9-0 I 
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INDEPENDENT VERIFICATION FOR THE BUILDING 779 CLUSTER 
SURVEY UNIT SAMPLE PIAN 

Bullding: 729 

Classlflcatlon: 2 

Survey Unit: 729Ql Suwey Unlt Descriptlon: Bldg. 729 Interior 

Number of Sample Locations: 29 Grid Size: 2m x 2m 
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Figure 2-2 (continued). Selected Sample Location+Survey Unit 72SOf 
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I V P 0 0 0 0 1 0 5  I 
F igm 2-3. Sample Location Identifier 

selected without prior knowledge of contaminad concentrations in the area and before 
radiological survey instruments were employed. In this way, sample locations were not biased. 

2.4 Sampling Equipment and Procedures 

2.4.1 Radiological Instrumentation 

The field measurement instrument used for measuring surface deposited radiological 
contamination was the Eberline, E-600 Smart Portable Multi-purpose Radiation Survey 
Instrument with a modified Eberline HP- 100 gas proportional detector probe. The detector was 
fitted with an Eberline “Smart Pack” to convert the conventional detector to be compatible with 
the microprocessor based E-600 and to electronically store the probe’s calibration data. The 
probe’s alpha channel was calibrated to a plutonium-238 (Pu-238) National Institute of Standards 
and Technology (NIST) traceable calibration source. The calibration certificate for the source is 
provided in Appendix B and the calibration data sheets for the instruments are provided in 
Appendix G. Figure 2 4  shows the configuration used to measure the alpha surface emission 
activity on the surfaces in the survey unit. The direct measurement data was collected in 
accordance with the procedure outlined in the SAP. 

2.4.2 Sampling 

2.4.2.1 Smear Sampling 

Smears were used to wipe the surfaces in order to measure the potential for removable 
radioactivity on the survey unit surfaces. The IVC chose to use 47 millimeter (mm) disc smears 
made of a duck cloth material rather than the typical paper or cellulose fiber filters commonly 
used since many of the surfaces requiring measurement are very rough. The duck cloth smears 
are very durable and will pick-up loose contaminants from even very rough or abrasive surfaces 
without disintegrating. The smear samples were collected after the direct static surface 
measurements were obtained. The technician wiped the surface within the 100 cm2 sample area 
applying moderate pressure. Each smear was placed individually into a glassine envelope to 
prevent cross contamination and static charge induced migration of contaminants. Each glassine 
envelope containing a smear sample was then over-packed in a small sealable plastic bag and 
then in a manila sample envelope. The envelope was then marked with a bar code label linking it 
to the sample location from which it was obtained, and entered into a sample custody system to 
preserve sample integrity for subsequent analysis at the Grand Junction Ofice (GJO) Analytical 
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Proportional Probe Pack” 

“Feet” to ensure consistent 
measurement geometry 

Figure 2-4. Direct Static Surface Contamination Measurement Configuration 

Laboratory. The smear samples were secured in a sample box sealed with tamper-evident 
custody seals at the sample site until the field sampling was complete and then transported to the 
GJO Analytical Laboratory. 

In all, 29 smear samples were collected from the survey unit-one at each of the 29 survey 
locations. These were submitted to the GJO Analytical Laboratory for radiological analysis. The 
results of these measurements are summarized in Section 3 and the laboratory analytical report is 
contained in Appendix C. 

2.4.2.2 Surface Media Sampling 

Paint and other surface coatings or residues present on the surfaces of  the building presented an 
obstruction to detection and measurement of the radioactive surface contamination which might 
have been present. To assess the potential for, and measure the concentration of, contaminants 
which might be present in andor beneath painted or coated surfaces, a “veneer” of the surface 
(including any surface coating or residue) was removed. When there was no surface coating or 
residue present, but the radiological measurement of the surface exceeded the a priori estimate 
of  the critical detection level of 22 dpd100 cm2, a veneer of the substrate was collected to assess 
the potential for a near-surface contamination layer embedded in a porous surface. A disposable 
plastic containment was erected over the selected sample location. A heavy duty, rotary impact 
drill (Figure 2-5) was fitted with a special bit designed to pulverize the surface without drilling 
into it. The bit was inserted through a port in the containment. Only the bit penetrated the 
containment. The impact tool was moved over the surface removing the thinnest possible layer 
until all surface coating within the 100 cm2 sample area was removed. 

Sampling and Survey Report for Building 779 Clustcr, Building 729 
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To be inserted later-PHOTO OF THE DRILL AND BIT 

Figure 2-5. Photo of Rotary Impact Drill and Bit 

The surface material removed (the sample) was collected in the bottom of the plastic 
containment. The technician collected the removed media as a sample. The sample was then 
transferred to a small sealable plastic bag and then over-packed in a sealed manila sample 
envelope. The envelope was then marked with a bar code label linking it to the sample location . 
h m  which it was obtained, and entered into a sample custody system to preserve sample 
integrity for subsequent analysis at the GJO Analytical Laboratory (see Figure 2 4 ) .  These 
samples were secured in a sample box sealed with tamper-evident custody seals at the sample 
site until the field sampling was complete and then transported to the analytical lab. 

8 
1 

Figure 2-6. Surface Media Sample Collection 
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2.43 Laboratory Measurements 

Smears and surface media samples were processed and analyzed at the GJO Analytical 
Laboratory using the methods and procedures identified in Tables 2-2 and 2-3 and prescribed in 
the IV SAP. 

._ 

Table 2-2. Smear Snmple Analytical Method 

Table 2-3. Surface Media Sample Analytical Method 

Laboratory Method-Alpha Radioactivity by Isotope Specific Specles 

Based on the EPA’s terminology, the methods described in Tables 2-2 and 2-3 are categorized 
as Analytical Level V because they are non-conventional in the EPA’s Contract Laboratory 
Program (CLP) @PA 1988). However, comparing the level of quality assurance and quality 
control (QNQC) embodied in these procedures, they are comparable to EPA’s CLP Analytical 
Level IV. 

2.4.4 Field Measurements 

2.4.4.1 Background Determination 

Background was determined in the survey unit being surveyed before, and at least every 2 hours 
during, each sampling shift. Additionally, background measurements were collected immediately 
prior to, and immediately after, changing out a detector probe. In the center of the survey unit, a 
masonite hardboard surface (the back of a clipboard) that has essentially no inherent alpha 
radioactivity and which was clearly “unaf€ected” (i.e.;clearly not part of the potentially 
contaminated buildings within the 779 Cluster) was used for establishing background according 
to the procedure detailed in the SAP. This method establishes the background associated with the 
instrument only. Background measurements were recorded both electronically and by hand. 

2.4.4.2 Direct Static Surface Radioactivity Measurements 

Each of the 29 sample locations identified within the survey unit was directly measured to assess 
the alpha radioactivity deposited on the surface. Direct static field measurements were made 
using the approved procedure in the IV SAP. Each measurement was collected for 90 seconds, in 
the instrument’s “SCALER” operating mode, and at a fixed distance of approximately 0.125 inch 
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(1/8th inch) from the surface. When the acquisition count time was complete, the result was read, 
manually recorded, and electronically logged into the instrument's memory. DirecL measurement 
results greater than the instrument's apriori critical detection level (L,) o f  22 dpd100 cm2 
triggered the need to collect a surface media sample even where no surface coating existed. In 
cases where surface media samples were indicated and collected, a second direct static 
measurement was made at the same location following removal of the surface veneer. Often, the 
direct measurement reading obtained subsequent to the veneer removal was unchanged 
indicating the likelihood that the substrate media (typically concrete) contained an appreciable 
and measurable alpha background radioactivity'. In these circumstances, a field decision was 
made as to the need for the collection of additional surface media to determine compliance with 
the DCGLs. Pertinent observations regarding the nature of the surface, substrate material, or 
instrument response were recorded. No anomalies were noted during the direct static 
mekurement process. 

'To avoid the need for making reference survey unit measurements to characterize and quantify natural radioactivity, background 
has bean narrowly defined in the Contractor's Closeout Radiological Survey Plan to include only radiation measured by the 
instrument system operating in 7me air". This definition exdudes radioactivii which might be present in the building materials but 
which has not boon contributed or added by the DOE. All naturally occurring radioactivii measured during Final Status Survey is to 
be considered "contributed" or attributable to WE activities and compared to the applicable DCGLs. 
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End of current text 
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3.0 Sampling and Survey Results 

Sampling and survey results are divided into four basic categories for discussion, analysis, and 
comparison with the applicable DCGLs. The categories correspond to the three fundamental 
samples or measurements employed in the independent verification: Smear sampling, Direct 
Static Measurements, and Surface Media Samples. The fourth category is for quality control 
data. Quality Control data is presented in Section 6.0 of this rep&. 

3.1 Direct Static Field Measurements 

Direct measurements of the radioactivity emission from surfaces were made using static, 
90-second counting intervals, over which the total counts were integrated. The measurements 
recorded were gross values normalized to dpd100 cm2. In the context of this sampling 
evolution, a “gross measurement” means a measurement made with a radiation detection 
instrument to which no background correction has been applied. Raw or gross data is important 
when measurements will be used to make statistical inferences, since not all data will necessarily 
have the same correction factors applied to properly reduce them to meaningful numbers. 
Reporting gross or raw data also permits one to analyze the functionality o f  the instrument with 
which the measurement was made, and to verify the appropriateness of the data reduction 
process. The data reduction process for the field measurement data collected in this sampling 
evolution involves corrections for the efficiency of the radiation detector to the subject radiation 
and the instrument response to background sources o f  radiation (excluding surface media 
contribution to background). 

The use of the Eberline E-600 Smart Portable Multi-purpose Radiation Survey Instrument in this 
application provides a platform for accommodating the probe specific factors including 
efficiency, high voltage, discrimination thresholds, crossover correction factors and calibration 
set up parameters within the detector’s associated “smart pack” microchip. These correction 
factors are common to all o f  the direct field measurements made with the E-600 and HP-100 
detector for this SAP. As a result o f  incorporating these factors, the instrument reads out and 
electronically logs data points directly in units o f  dpd100 cm2. These readings were not, 
however, field corrected for background radiation. 

3.1.1 Background Measurements 

The assessment o f  an instrument’s response to background radiation is important from two 
perspectives. First, it permits the assessment of the minimum sensitivity (detection limit) for the 
instrument and measurement process in the presence o f  background radiation. The aposteriori 
minimum detectable activity (MDA) is calculated from this actual background data. Second, by 
assessing the instrument’s response to background radiation in terms o f  the units that field data 
will be collected, a correction can be applied to the field measurement data to permit 
determination of radioactivity present in excess of background. Because the naturally occurring 
concentrations o f  background radioactivity in building materials used in the construction of  the 
buildings in the 779 Cluster were expected to be below and well within the DCGL benchmarks 
for radioactive contarnination on building surfaces, the Contractor chose to assign all building 
material background radioactivity as part of the DOE contributed activity for comparison against 
the DCGL. As a result, no attempt was made to measure the concentrations of naturally 
occurring radioactivity measurable on surfaces in a “reference survey unit” or unaffected area. 
Still, there was the need to measure and account for the instrument’s response to other sources of 

November 1999 Page 3-1 
WWGrand Junction Offce Sampling and Survey Report for Building 779 Cluster, Building 729 



Sampling and Survey Results Document Number 20000300 

background radiation (e-g., cosmic radiation) which could otherwise not be distinguished from 
the contaminant of concern. 

To accommodate the need for correcting the instrument data for sensitivity to background 
radiation, excluding that present in the substrate of the surfaces being measured, instrument 
background measurements were collected periodically over the sampling period. In all, 
3 1 measurements of the alpha background radiation level were recorded over the 3-day sampling 
period in accordance with the procedure for determining background (DOE 1999). Each 
background measurement made during the sampling period is presented in Table 3-1. 

._ 

Table S I .  Direct Static Measurement Background Data, Building 729, Survey Unit 729-0f 

From these measurements, it was determined that background did not change appreciably over 
the duration of the sampling period nor was it significantly different when measured with 
different detector probes. When the direct static measurement background data is analyzed both 
graphically and with goodness-of-fit tests (Figure 3-1), it shows that the measurements are better 
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DATA EVALUATION STATISTICS 
Data Description 
"Free Air"' Instrument Background 
Building 779 Cluster Independent Verification Project 
Building 728, Survey Unit 729-01 

c-1 krnl 

Sampk Dah 
UNITS - dpm1100 CI 

3.0 
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12.7 
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Figure 3- I .  Data Evaluation Statistics--"Free Air Instrument Background 
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represented by, or fit to, a log-normal distribution. This is the expected condition for instrument 
response to alpha background radiation due to the naturally low alpha background count rate and . 
the Poisson distribution associated with low level radiation counting. The direct static field 
measurements collected in the survey unit also fit a lognormal distribution (see Section 3.1.2). 
The variance in the recorded background data was small and within the range expected for a gas 
proportional counter measuring alpha background radiation (see Appendix E for complete 
background data set). 

- 

Table 3-2 shows the background &ta summary statistics. 

Table 3-2. Background Data Summary Statistjcs, Building 729, Survey Unit 72SOl 

3.1.1.1 Background Adjustment 

Because the background and survey unit sample sets were each lognormally distributed, it was 
decided that the geometric (or lognormal) mean background value recorded over the 3-day 
sampling period (1 1.6 d p d l 0 0  cm2) would be used to correct the gross direct static surface 
contamination measurements for subsequent comparison to the applicable DCGL. In some 
situations, a graphical or visual distinction can be made between measurements containing 
background only and those with added radioactivity. For example, instrument background 
measurements for beta activity are typically large enough that they tend to be more normally 
distributed while contributed activity tends to be lognormally distributed. In such a case, a 
graphical distinction can be clearly seen between the population of measurements containing 
only background response and those containing elevated or contributed activity. This is not 
typically the case with alpha radioactivity. No graphic distinction between measurement results 
attributable to background and those with activigr in excess of background is discernable with 
this data set since both are lognormally distributed and both have comparable mean and median 
values. 

Calculational methods are needed to assess the surface activity above background which could 
be distinguished with statistical significance from background. As discussed earlier, the 
geometric mean instrument background measurement over the field sampling period was 
1 1.6 dpd100 cm2. With the E-600 instruments used, the background radiation influence on the 
instrument’s readings was processed with efficiency corrections and probe size corrections such 
that background measurements and sample measurements alike read out in units of 
dpd100 cm2, In order to calculate the statistically significant surface activity which could be 
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distinguished from background (uposteriori MDA), it was necessary to convert the background 
measurement units fiom dpd100 cm2 to units of counts per minute (cpm). In this case, the more 
conservative metric, the arithmetic mean, was chosen to calculate the detection sensitivity 
achieved to account for the skewness of the lognormally distributed data set and to prevent 
overstating the actual sensitivity achieved. The converted mean background count rate for the 
sampling period is 3 16 cpm (Table 3-3). Using the actual instrument field measurement 
parameters, a calculation of the actual field measurement MDA can be determined by solving 

- 

EqUatiom 3-1,3-2, and 3-3. 

Table 3-3. Static Surface Contamination Measurement MDA Parameters 

The following calculations define the aposteriori MDA. 

3 + 4.65,/Cb 
MOA = (3-1) 

Where: MDA = the minimum surface activity concentration above background radioactivity (in 
dpd100 cm2) that can be detected with 95 percent confidence. 

cb 
Ts 
Ap 
ET 

= the total number of background counts over the sample count period (TJ. 
= sample count time (in minutes). 
= probe size (in cm2). 
= counting system efficiency in count/disintegration. 

3 + 4.6544.74 
1.5 x 1 x 0.2145 

MDA = 

MDA=-=41dpm/100cm2 13 12 
0.322 

(3-2) 

(3-3) 
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Therefore the “gross” field instrument reading, using the procedures identified in the 
Building 779 Cluster IV SAP, which can be distinguished as different from background-he 
adjusted gross MDA is defined in equation 3-4: 

Document Nwber ZOOOC300 

-- 

15 + 47 = 56 dpm/lOO em’ (34) 

Having identified the aposteriori MDA for the field sampling measurements and the adjusted 
gross MDA, a simple sort of  the gross field measurement data points was performed to identify 
those which were greater than 56 dpd100 cm2. Those locations with gross surface activity 
greater than the adjusted gross MDA are credited as positive indicators o f  added radioactivity, 
while those less than the adjusted gross MDA are statistically indistinguishable from background 
values. 

Rather than correct each individual measurement for background, the gross measurement data set 
was statistically analyzed. The data set was treated as lognormally distributed, the best fit for the 
data set collected. This treatment conforms to standard EPA methodology for data evaluation 
statistics, and generally yields conservative estimates of  the upper confidence intervals and 
percentiles values. To correct for the instrument’s response to background, the geometric mean 
background, 1 1.6 dpd100 cm2, was subtracted from the geometric mean of  the total surface 
activity measured by surface emission data set o f  interest. When comparisons of other metrics 
(e.g., the median) are provided for information, the comparable background metric is also used to 
correct the reading for background radiation influence. For example, when the net (background 
corrected) median direct static surface contamination metric is reported, the median value of the 
background data set has been subtracted from the median value of the gross direct static surface 
contamination measurement data set. 

3.1.2 Field Measurement Data 

Direct static measurements were made at the 29 selected sample locations in survey unit 72941. 
Figure 2-2 shows the layout of  survey unit 729-01 and the sample locations selected in 
accordance With the sample allocation protocol identified in the IV SAP (DOE 1999). They were 
made prior to collection of  a smear sample at the location and prior to collecting a surface media 
sample. In this way, the “total” surface deposited activity emission rate, whether from fixed or 
removable radioactivity, was accounted for. In all, 33 direct static surface measurements were 
made prior to collecting surface samples. Four of  these were replicate measurements collected as 
part of  the overall QNQC as described in the SAP. For data reduction purposes, the arithmetic 
mean of a replicate measurement and the corresponding initial measurement was used as the 
reported value for a specific sample location at which a replicate measurement was made. 
Consequently, there are a total of 29 data points (Table 3-4) included in the overall 
characterization of the building’s mean residual surface contamination level as measured by 
direct surface emission. Further information about the duplicate samples and the assurance o f  
precision and variability are presented in Sections 6.0 and 7.0. 
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. Table S 4 .  Direct Static SuHace Contaminatiori Measurements, Building 729, Survey Unit 729-01 

A number of  statistical tests of the data were performed to assess the data sets. A key test of the 
data set is for goodness-of-fit. It is important because it identifies the underlying distribution of 
the data set and permits the analyst as well as the decision makers and risk managers to compare 
appropriate metrics calculated from the data. The W-test was used to measure the relative 
goodness of the fit of the observed data distribution to both the normal and lognormal standard 
distributions. Other distributions were not entertained for this data set since the data were 
expected to be either normally or lognormally distributed (based on knowledge of radioactivity 
distribution in the environment and in background) and because the probability plots and 
histograms generated gave no evidence that other than normal or lognormal distributions might 
be present. For the direct static measurement data set, the W-test identified the lognormal 
distribution as the best fit. The data evaluation statistics are provided in Figure 3-2. Table 3-5 
s m e s  the direct surface measurement data, uncorrected for background, collected in 
survey unit 72941. 
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DATA EVALUATION STATISTICS 
.- Data Description 

Direct Static Surface Measurements 
Building 779 Cluster Independent Verification Project 
Building 729, Survey Unit 729-01 

1.1 
3.4 
6.2 
0.0 
6.9 
7.0 
7.3 
7.4 
9.3 
9.4 
9.7 
9.7 
9.8 
9.9 
9.9 
12.4 
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23.5 
24.0 
28.2 
28.3 
32.8 
40.8 
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Number of S a m e  
Mean 
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CV 
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GM 
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R.W. 
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A M - W E  
AM - MLE 
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LCL - M d l l k d  COX 
UCL - "Em& 
LCL - "Erucr 
9 5 m  
UTL 96%, 05% 
Perant > OCGL 
PEP ( U W )  
PEP (Lewer) 
W Te8t (In Data) 
mnwm (rrO.Ob)? 

28.000 
14.775 
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9.491 

0.642358 
39.680 
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40.800 
11.812 
2.107 
2.4m 
0.745 
0.000 

14.775 
18.230 
1 1.321 
30.388 
0.000 
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14.775 
16.410 
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21.260 
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Figure 3-2. Data Evaluation Stafisfics--Dimcf Static Surface Measurements 
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Standard Deviation (sample) 
Coefficient of Variation 
Max 
Median 
Minimum 
Range 

~ Table 3-5. Summary Statistics, Direct Static Measurements, Building 729, Survey Unit 729-01 c .- 

9.49 
O B 4  
40.80 
9.90 
1.12 

39.68 

I 
1 
8 
0 
i 
I 
R 
I 
B 
I 
I 
R 
I 
I 
1 
I 
I 3‘1 

II Number of Measurements I 29.00 II I 11 Arithmetic Mean I 14.75 I 

I 
~ ~~ 

Geometric Mean 11.81 
UCL (loanonnal Y, a=0.05) 20.71 

From Table 3-5 and the data evaluation and summary statistics, it is evident that approximately 
50 percent of all the measurements in this subset are at or below the geometric mean back round 

few that exceed the critical level give some evidence of activity above background but not 
enough to be quantified with certainq. All of the measurements are below the adjusted gross 
MDA ( M D k )  of  56 d p d l 0 0  cm for the field measurement process. The maximum value of 
40.8 dpd100 cm2 was measured on the bare concrete ceiling of s w e y  unit 729-01 at sample 
location IVPOOOO 127. 

The test of DCGLw for total surface contamination concentration as measured by direct surface 
emission is the mean (the geometric mean in this case since the data set is determined to be 
lognormally distributed) of the data set. Section 4.0 provides detailed analysis o f  the data set in 
comparison to the applicable DCGL values. 

value o f  11.6 dpd100 cm2. Most are below the critical detection level of  22 dpd100 cm P . The 

3.1.2.1 Post Surface Media Sampling Measurements 

Follow-up direct static measurements were made after each surface media sample was collected 
in an effort to assure that all of the contaminant which might have been present beneath the 
immediate surface was removed by the physical sampling process. This measurement was 
necessary to validate the assumption that any contaminant that may have been deposited beneath 
a paint layer or embedded in the porous substrate was limited to only shallow deposition and 
would be collected and measured by the surface media sampling. Evidence of elevated 
radioactivity by direct measurement after a thin surface veneer had been removed might call into 
question the validity o f  that assumption, requiring further investigation. The results, however, are 
not considered in the data set used to evaluate compliance with the DCGLw for total surface 
contamination as measured by direct surface emission. Nonetheless, the post surface media 
sampling measurements are considered important since they might detect radioactivity that is 
potentially “hidden” from detection by direct surface emission measurements made before 
removal o f  the surface coating or veneer. 

A total of 23 surface media samples (Table 3-6) were collected from sample locations which met 
the stringent surface media sample inclusion criteria (DOE 1999). A total of 27 direct static 
surface measurements were made at the 23 swface media sample locations subsequent to 
collecting surface samples. Four of these were replicate measurements collected as part of the 

. 
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overall QNQC as described in the SAP. Where a replicate measurement was made, the 
arithmetic mean of a replicate measurement and the corresponding initial measurement were 
used as the reported value for that specific sample location. -- 

Table 3-6. Post Surface Media Sample Direct Static Surface Measurements 

Again, a number of statistical tests of the data were performed to assess the data set. The W-test 
was used to measure the relative goodness of the fit of the observed data distribution. The W-test 
a d  histogram showed the data set to be lognormally distributed. The data evaluation statistics 
are provided in Figure 3-3. Table 3-7 summarizes the post surface media sampling direct 
surface measurement data, uncorrected for background, collected in survey unit 72941. 

I 
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DATA EVALUATlOPj STATISTICS 
." Data Dersriptlon 

Direct Static Surface Measurements (Post Surface Media Sampling) 
Building 779 Cluster Independent Verification Project 
Building 729, Survey Unit 72901 

2.5 
3.7 
4.7 
5.0 
5.2 
7.8 
7.8 
8. I 
11.0 
11.2 
11.2 
11.4 
13.4 
14.0 
14.3 
17.2 
17.4 
17.7 
18.0 
20.4 
22.8 
23.0 
26.4 

Srmplo Data 
o..crlptlvo smtlauu 
Number of Snmples 
Mean 
Median 
Standard Deviation 
cv 
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Mlnlmum 
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GM 
OSD 
Mean of LN(DaCe) 
SD of LN(Data) 
Percent > Critical Level 

Normal StathUm 
M8an 
UCL(MMn) - 2 
LCLWan) - 2 
95%11e - z 
Pemnt * Clltlcal Low 
W TMt (Data) 
N o m l  (a-0.05)? 

Lognormal SWstkm 
CIM 
GSD 
AM ol data 
AM - MVUE 
AM * MLE 
UCL - NOm t nuts 
LCL - Norm t 8tats 
UCL LogNorm t 
LCL LogNorm t 
UCL - Modllied COX 
LCL - wind cox 
UCL - "Exact" 
LCL - "EXW 
94%11e 
UTL 05%, 95% 
Percent * Crmcal Level 
PEP (Upper) 
PEP (Lower) 
W faat (In Data) 
Lognwm (a=0.05)? 

23.000 
12.790 
1 1.400 
6.737 

0.526719 
23.940 
2.460 
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10.820 
1.881 
2.382 
0.637 
0.000 

12.790 
15.643 
10.036 
23.871 
0.000 
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10.829 
1.881 
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13.264 
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9.876 
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Figure S 3 .  Data Evaluation Statistics-Dimct Static Surface Measurements 
(Post Suhce Media Sampling) 
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Minimum 
Range 
Geometric Mean 
UCL (Ionnormal 7”. a=0.05) 

. Table 3-7. Summary Statistics, Post Medi6 Sampling Direct Static Measurements, Building 729, 
.- Survey Unit 72SOV 

2.46 ‘ 

23.94 
10.83 
17.47 

~~ - 

Statistic I Value 

Pre-Surface Media 
Sampling 

Measurements statistic 
I Background Post-Surface Media 

Sampling 
Measu w - - - - ~  Measurements 

P C L  ( ~ n o m ~ ” t n ,  b3.05) 1 10.07 n 

sinens 
Value Value 

Number of Measurements 29.00 23.00 
Arithmetic Mean 14.75 12.79 
Standard Deviation fsamalel 9.49 8.74 

The most telling presentation of the post surface media sampling surface measurements is a side 
by side comparison of the data set summary statistics with the summary statistics from the direct 
surface measurements made prior to sampling and the instrument background data collected 
during the sampling process. Table 3-8 compares the summary statistics from each of these three 
data sets. 

Value 

31 .OO 
14.72 
10.13 

Table 3-8. Comparison of Direct Static Measurement Data Sets Summary Statistics 

LCL (lognormal Y, b=0.05) I 11.75 I 10.07 I 11.56 

From the data evaluation and summary statistics, it is evident that the post surface media 
sampling direct static measurements show slightly lower activity than those collected prior to 
sampling. More importantly, they are comparable and indistinguishable from the instrument 
background measurements made over the sampling period indicating that the assumption of 
radioactivity being deposited only in a very thin veneer is realistic and credible for this survey 
unit. The maximum value of 26.4 d p d l 0 0  cm2 was measured on a bare concrete beam near the 
ceiling on the north wall of survey unit 7 2 9 4 1  at sample location IVP0000129. 

One interesting, though not conclusive or statistically significant, aspect of the post surface 
media sampling direct static measurement data set is that the distribution is less skewed than any 
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other data set obtained in the survey unit as evidenced by the relationship between the mean, 
geometric mean and medians and to some degree by the coefficient of variation. In fact some 
survey"results yielded higher direct static measurements of activity once the paint layer had been 
removed than was obtained before the paint was removed. This coupled with the fact that the 
corresponding surface media sample yielded no appreciable measure of radioactivity tends to 
support the possibility that the building materials have a measurable concentration of naturally 
occurring radionuclides'. Both the pre- and post-surface media sampling direct static 
measurement data set are presented side-by-side in Table 3-9. 

Sampling and Survey Results 

Table 3-9. Direct Static Measurement Data Sets, Pre- and Post Media Sampling 

'Although indications point to the possibility of measurable concentrations of naturally occurring radionuclides, particularly in the 
concrete materials used in the building construction, no credit is taken by attempting to subtract these from the measured vabs in 
the building. Instead, all radioactivity measured (other than the instrument background) is assumeid to be DOE contributed values 
and is compared against the applicable DCOL to determine camplianca with tho DQOs. 
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3.2 Laboratory Measurements 

.- The GJO Analytical Laboratory was used to assay all smear and surface media samples collected 
for independent verification fiom survey unit 729-01. The GJO Analytical Laboratory was 
selected because of its method capabilities, quality program, autonomy, and ability to meet the 
detection limits specified in the SAP (DOE 1999). In each case, the laboratory met or exceeded 
the contract required detection limit specified in the SAP. Results of  samples analyzed are 
summarized in the following sections. 

3.2.1 Smear Samples 

Smear samples were collected at each of the 29 designated sample locations. Smear samples 
were collected following the initial direct sQtic surface measurement by wiping the surface with 
an absorbent smear filter media using moderate pressure, The smears were packaged and 
delivered to the GJO Analytical Laboratory for counting. The 29 smear samples were submitted 
to the GJO Analytical Laboratory along with three blank smears and three “spiked” smears on 
March 30, 1999, for analysis. Table 3-10 is provided to aid the reader to keep the sample 
identification numbers straight. Results and conclusions relative to the quality control smear 
samples are provided in Section 6.0 of this report. 

With the exception of the spiked QC samples submitted, the analytical results showed no 
measurable radioactivity indicating that there is very little likelihood that the DCGLw for 
removable surface contamination might be exceeded in the survey Unit. Since every sample 
result was below the detection limit for the analysis (MDA), no statistical inferences can be made 
for the data set. However, since the method detection limit was significantly below the DCGLw 
for removable alpha radioactivity, and each smear sample was shown to have activity less than 
the detection limit, statistical treatment of the data set is not necessary in order to measure 
compliance. Table 3-1 1 summarizes the pertinent information gleaned from the complete 
analytical report (Requisition #16496). The entire analytical report is provided in Appendix C. 

3.2.2 Surface Media Samples 

Surface media samples were collected at each of the 29 sample locations selected when either of 
two conditions were satisfied (DOE 1999). First, a sample was collected at each location where a 
surface coating or residue, such as paint, was present on the selected surface. Second, a sample 
was ‘collected at each location where the direct static surface measurement exceeded Lc, 
22 dpd100 cm2, indicating the. possible presence of measurable DOE added radioactivity. In all, 
23 surface media samples were collected; 23 of the 29 designated sample locations having met 
one or both conditions. 
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- Table 3-70. Smear Sample ldentificetion Crosswalk 

Table S I  I. Summery of Analytical Report Data for Smears 

In order to achieve the required detection sensitivity and to distinguish between transuranic and 
uranium series radionuclides, alpha spectroscopy analysis was chosen to assay the surface media 
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samples. Distinction between transuranic and uranium series nuclides is important because 
radionuclide series specific DCGLs were established for the surface media samples. Sample 
masses- ranged from approximately 25 to 50 grms and were collected over a 100 cm2 surface 
area. The laboratory analyzed each sample for the following radionuclide sets: 

Document Number 20000300 

-- 

0 Transuranic Series Isotopes Pu-238, Pu-239/240, and Am-241 

0 Uranium Series Isotopes U-234, U-235, and U-238 

In spectrometric analysis, each isotope has its own counting statistics and detection limit. Many 
of the sample measurements resulted in one or more o f  the isotope specific values below the 
detection limit. When this occurred, a value equal to one half of the sample specific detection 
limit was used to calculate the total _L radionuclide series activity. Collated data has been derived 
from the complete analytical report (Requisition #16495) and presented in Table 3-12. The 
entire analytical report is provided in Appendix C. 

From summary data presented in Table 3-12, several features are apparent: 

0 Isotopic assay of the con taminants found on and beneath painted and coated surfaces in 
Building 729 indicate the persistent presence of  uranium series radionuclides. Each o f  the 
23 samples collected showed detectable concentrations of the two d u m  isotopes found 
most abundantly in nature, U-234 and U-238. This is indicative of the presence of 
background contributions of these nuclides and is consistent with the background 
contributions expected in concrete and cinder block materials (NRC 1997). 

* Only one sample, IVPOOOll8, from among the 23 collected showed the clear presence of 
transwanic radioactivity. This sample was collected from the pit (or sump) in the north west 
portion of the survey unit. The Contractor had earlier identified radioactive contamination in 
this sump and performed a decontamination process to remove it to below the applicable 
DCGL value. Every other sample result had one or more of the transuranic nuclides of 
interest at concentrations below the detection limit. 

The detection limit for a given isotope varied for each sample. This is due to the variation in 
the total sample mass collected, The laboratory was limited by the mass of sample that could 
efficiently be processed to extract the nuclides of  interest. As a result, the laboratory 
fractioned a relatively consistent aliquot of the total mass submitted to actually perform the 
analysis. The larger the sample collected and submitted, the smaller the fraction represented 
by the aliquot. Thus, the detection limit increased (got poorer) as the total mass collected 
increased. In each case, however, actual field sampling procedure collected a sample from a 
100 cm2 area until the entire surface had been stripped of the paint layer or surface veneer. 

The one sample which indicated the presence of transuranic activity severely skews the 
surface media samples for transuranics. This skewness likely results in very conservative 
estimates of the overall residual transuranic activity in the survey unit. 

Surface media sample data evaluation statistics are presented for the uranium series, the 
transuranic series, and the transuranic series excluding sample #258197 in Figures 3 4 3 - 5 ,  and 
34,  respectively. Table 3-13 presents the summary statistics for the surface media sample data 
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DATA EVALUATION STATISTICS 
_- Data ~ e t i p t i o n  

Uranium Series Activity, Surfam Media Sampbs 
Building 779 Cluster, Independent Vetffication Project 
Building 729, Survey Unit 72801 

HITS - dpmlloo cm' 
Sample Data 
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Figure 3 4  Data Evaluation Statistics-Uranium Series Activity, Surface Media Samples 
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DATA EVALUATION STATISTICS 
.- Data Description 

Traniuranic Activity, Surfacs Media Samples 
Building 779 Cluster, Independent Verification Project 
Building 729, Survey Unit 72901 
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Figure S 5 .  Data Evaluation Statistic+Tmnsuranic Activity, Surface Media Samples 
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DATA EVALUATION STATIST I CS 
_- Data Description 
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Figure 3-6. Data Evaluation Sfafisfic+Transuranic Acfivify, Surface Media Samples 
(without sample MEDOOOO f f 8) 
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set, with the transuranic and uranium series nuclides presented as independent subsets. For 
information purposes, the transuranic series data summary stasistics have been presented with 
and without the sample #258197 collected at location JYP0000118. - 

Table S13. Summary Statistics, Surface Media Samples 

statistic 
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4.0 Analysis of Sample Plan Results for Compliance 

In accordance with MARSSIM and other EPA guidance (EPA 1997) (EPA 1993), the 
Building 779 Cluster IV SAP identified the decision rules which provide the basis for 
independently verifying and assessing the WETS Contractor’s conclusions and 
recommendations for risk management actions in Building 729 (DOE 1999). To accomplish this 
objective, the IVC was tasked with performing independent measurements of a representative 
fraction of the Contractor’s survey, such that a statistically valid, yet independent conclusion 
could be drawn. In order to obtain a data set robust enough to allow statistically valid 
comparisons with the decision rules, the IVC selected and sampled one of the three designated 
s w e y  units in Building 729. The first decision rule supports this decision objective. The IVC 
was also tasked with reviewing and verieing the Contractor’s Closeout Radiological Survey 
Report and its conclusions. Since the Contractor’s decision basis is applied independently to each 
survey unit, a sampling and statistical test with power comparable to that used by the Contractor 
was needed in order to compare with the conclusions reached by the Contractor. The second 
decision rule supports this objective. The decision rules which define compliance for the 
independent verification o f  the Building 779 Cluster surveys are specified in the IV SAP 
(DOE 1999) and were reviewed by the EPA and approved by the DOE and CDPHE. The IVC’s 
SAP specifies the following two decision rules: 

Ifthe independent verification survey concludes that, in the selected survey unit@), the mean 
(or median) removable surface contamination concentration is below 20 dpdl00  cmz gross 
alpha activiw, and the mean (or median) total alpha surface Contamination concentration as 
measured by direct surface emission is below 100 dpd l00  cm2, and the maximum total alpha 
surface contamination concentration as measured by direct surface emission is below 
300 dpdl00  cm2, and the mean (or median) contamination concentration on and beneath a 
surface with a surface coating as measured by collection and analysis of a surfice media 
sample is below I O 0  dpd l00  cm2 for all transuranic nuclides combined and below 
5,000 dpd l00  cm2 for all uranium series nuclides combined, then conclude that the survey 
unit meets the release criterion. 

rfthe IVC survey conclusion disagrees with the Contractor ’sfmal status survey conclusion, 
then refite the Contractor’s conclusion for the survey unit and consult with the DOE-RFFO 
contact for direction on discrepancy resolution. 

Demonstrating compliance with the decision rules for independent verification provides the DOE 
with assurance that a substantial and credible case exists for releasing the buildings fiom further 
radioactive contamination controls during demolition or disposal. 

The first decision rule forms the basis for the five DCGLs, the benchmarks against which 
measured values are compared to determine compliance. Each component of the decision rule 
can be reduced to a specific DCGL. The DCGLs for the Building 729 Closeout Radiological 
Survey are: 

20 dpdIO0 crn2 for removable alpha surface contamination 

100 dpdl00  cm2 (mean or median) total alpha surface contamination as measured by direct 
surface emission 
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300 dpd l00  cm2 (maximum) total alpha surface contamination as measured by direct 
~ surface emission 

.- 

I00 dpdl00 cm2 (mean or median) total transuranic surface contamination on and beneath 
a surface with a surface coating as measured by collection and analysis of a surface media 
sample 

5,000 dpdl00 cm2 (mean or median) total uranium series surface contamination on and 
beneath a surface with a surface coating as measured by collection and analysis of a surface 
media sample 

4.1 Survey and Sampling Results Compared to the DCGLs 

The following sections address each component of the sampling performed and compare the 
results to the applicable DCGLs. While each data set collected by the IVC has been shown to 
best fit a lognomal distribution, the DCGLw values, as stated by the WETS Contractor 
(RMRS 1999b), do not specify whether the compliance benchmark assumes the arithmetic mean 
or some other estimate of central tendency appropriate to the distribution. For example, in the 
case o f  lognormally distributed data, the lognormal average (i.e., geometric mean) is a more 
appropriate indicator of the central tendency. When the distribution is not well known or 
abnormally skewed, the mdian value generally provides a good estimate o f  the central tendency 
for the data set. For comparison purposes in this report, the arithmetic (or normal) mean, the 
lognormal mean, and the median value are provided for each data set along with the maximum 
values observed. These provide the risk managers and decision maker with the range of plausible 
values that might be encountered and considerable evidence, regardless of the underlying 
distribution, for cornpatison with the DCGL benchmarks. 

4.1.1 Direct Static Surface Measurements 

Table 4-1 presents the gross direct static surface measurement results obtained in the survey unit 
selected for independent verification in survey unit 729-01. In this table, no correction for 
instrument background has been made in order to provide the risk managers and decision makers 
with the information needed to compare corrected and uncorrected results in the survey unit and 
correlate the measured residual radioactivity in the survey unit not only with the DCGL but also 
with the comparable measure of background, 

Table 4-2 compares the background adjusted survey unit measurement results to the applicable 
DCGL. The background adjustment for direct static measurements is made by simply subtracting 
the central tendency estimate o f  the background measurements made over the sampling period 
from the comparable central tendency estimate of the gross, or unadjusted values collected and 
recorded in the field (see Section 3.2 for detailed discussion of  background correction methods 
employed). 
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Table &le Comparison of Direct Static Survey Measurements to Applicable QCGLs 

Building 729, Survey Unit 729-01 
Unadlusted (GmsI Measurements 1 I 

DCGL Value 
(Total Surface Lognormal 

Geometric 
Mean 

Contamination by 
direct surface Mean 

Arithmetic Lognormal 
UCLDS Median UeLml 

U emission1 I I I I I I n 

Table 4-2. Comparison of Background Adjusted Direct Static Survey Results to Applicable DCGLs 

Building 729, Survey Unit 729-01 

from background. 
The following background values were used to adjust the direct static measurement values: 

Arithmetic Mean = 14.7 
Lognormal Geometric Mean = 1 1.6 
Median = 12.3 
Arithmetic UCL = 18.4 
Lognormal UCL = 19.8 
Maximum = 11.6 

From the above data, it is evident that the surface contamination as measured by direct surface 
emission from the building surfaces in survey unit 72941 is well below the DCGLw. The IVC 
did not employ a scanning survey method in the independent verification sampling plan. Rather, 
the IVC has evaluated the scanning data collected by the Contractor to determine i f  the data 
supports the conclusions reached by the Contractor with respect to the DCCLEMC. However, it is 
interesting to note the maximum concentration measured using direct static methods as it 
compares to the DCGLEMC. The maximum value measured in survey unit 729-01 is substantially 
below the DCGLEMC and the background adjusted mean concentration is essentially zero. The 
independent 'verification data cannot exclude the possibility that localized concentrations of 
surface contamination might exist above the DCGLEMC value. But, given the number of 
measurements made, knowledge about the nature o f  the distribution of the data, and the large 
differences between the data metrics and the DCGLEMC, it can be inferred that the likelihood of 
encountering even moderately sized areas with concentrations exceeding the DCGLEMC is small 
indeed. 
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4.1.2 Smear Samples for Removable Surface Contamination 

._ Smear samples are not subject to the influence of background radiation at the site, but the 
radiation counting instruments used to assay these samples are subject to background radiation 
levels at the counting laboratory and have inherent instrument backgrounds which are corrected 
by the laboratory processing the samples. Since the background corrections performed are not 
relevant to the conditions encountered at Building 729, only the background adjusted values are 
provided here in Table 4-3. The raw counting data can be referenced in the analytical laboratory 
report for the smear samples contained in Appendix C. 

Table &3. Comparison of Smear Sample Results to Applicable DCGLW. 

Arithmetic Lognormal 

Mean Mean ucLps Geometric Median Lognorma' Maximum 
ucLO6 

From the above data, it is evident that the removable surface contamination, as measured by 
smear sampling of the surfaces in survey unit 729-01, is well below the DCGL. 

4.1.3 Surface Media Samples 

As with smear samples, surface media samples are not subject to the influence of background 
radiation at the site, but have been corrected for the background present at the laboratory by the 
laboratory processing the samples. Again, since the background corrections performed are not 
relevant to the conditions encountered at Building 729, only the background adjusted values are 
provided here in Table 4 4 .  The raw counting data can be referenced in the analytical laboratory 
report for the smear samples contained in Appendix C. 

Table 4-4. Comparison of Surface Media Sample Results to Applicable DCGLs 

From the above data, it is notable that the maximum total transuranic activity contained on and in, 
a thin veneer beneath the surface sampled is close to the allowable mean value. This is notable in 
that it represents the only data point collected within the entire survey unit that exceeded even 
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50 percent of an allowable mean value. It shows that the building is not utterly free of added 
radioactivity. At the same time, however, it shows that even in the extreme case, the residual 
activity present is well below that permitted and considered safe for unrestricted release. 

In fact, most of the samples measured for transuranic activity resulted in measured 
concentrations below the method detection limit for the analysis. The majority of transuranic 
activity reported is attributed to americium-241 owing to interference in the energy window for 
Am-241 rather than americium activity. (See Appendix C for the method blank data indicating 
the activity showing up as Am-241 even when no americium is present.) 

The total uranium series activity was consistently measured at concentrations exceeding the 
method detection limit even though the concentrations measured were consistently well below 
the applicable DCGL. The presence of detectable concentrations of wanium series nuclides does 
not, however, necessarily indicate that the activity is DOE contributed activity. In fact, isotopic 
ratios present in the samples support the position that the uranium series activity is naturally 
occurring radioactivity present in the construction materials from which the building was made. 
Nonetheless, because a decision was made during sampling plan design to avoid the need to 
make reference survey unit comparisons in order to statistically verify this assumption, all of this 
activity is herein assumed to be DOE contributed and is compared directly to the applicable 
DCGL. Even with this conservative assumption, it is clear that the residual uranium series 
activity on and in a thin veneer beneath the surface sampled is well below the DCGL. 

4.2 Summary of Field Sampling Data 

As evidenced above, each metric-the. arithmetic average, logarithmic average, their respective 
95 percent upper confidence limit (UCL+s) estimates and the median value-is well below the 
applicable DCGLw concentration value. Moreover, the maximum value for each data set is well 
below not only the applicable DCGLEMC but also below the DCGLw. Based on the direct static 
measurements, removable smears sample results, and surface media sample results collected in 
the survey unit selected for independent verification (729-01) in Building 729, there is no 
evidence of radiological surface contamination levels exceeding the selected DCGLs. 

Thus, the fist  of the tests of the DQO decision rule-the residual radioactiviw must not exceed 
the applicable DCGLs-has been verified. 
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End of current text 
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I .- 

5.0 Graphic Presentations of the Survey and Sampling Results 

Graphics are a powerful and valuable tool used in reviewing the data collected. Graphic 
presentations-Normal Probability, Log Probability, and Probability Density Function 
Plots-have already been provided in Section 3.0 in support of the determination of the 
underlying distribution of each data set. In addition to these graphical treatments of each of the 
data sets collected, additional pictorial presentations are provided in Section 6.0 to assist the risk 
manager and decision maker in evaluating the data. Each form of  graphic presentation provides a 
unique perspective or advantage in the data evaluation process. 

5.1 . Posting Plots-Spatial Contamination Distribution Graphics 

Posting plots are presented for visualizing the spatial contaminant distribution within the survey 
unit sampled and surveyed by the IVC. Trends in spatial distribution become evident when data 
is plotted in this manner. The results of each data set, normalized to units of dpd100 cm2, are 
superimposed over the building surfaces. The walls and ceilings in the building are “unfolded” to 
form a contiguous surface segment, as when a cardboard box is unfolded and laid flat. Three 
posting plots, each comprised of two sheets, are provided. One plot, (Figure 5-1) displays the 
29 direct static surface contamination measurements made in survey unit 72941 * The data used 
to generate this posting plot are “gross” measurements (not corrected for the mean background of 
1 1.6 dpd100 cm2) to avoid negative numbers. Figures 5-2 and 5-3 display the 23 surface media 
sample results for transuranic and uranium series activities, respectively. 

’ 
I 
I 
I 
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I 
I 

With one exception (the surface media sample for transuranic activity from location 
IVPOOOOll8), the posting plots c o h  that no substantial spatial trends in residual activity are 
present. 

I 
5.2 Histograms-Concentration Distribution Graphics 

One of the oldest methods used for analyzing data set distributions is the histogram (or frequency 
plot). The data are divided into units, or bins, representing increments of activity. The data set is 
than sorted into these bins and the number of data points occurring in each bin (the frequency) is 
counted and then plotted using a bar graph. This presentation is designed to provide for visual 
means of assessing the symmetry and variability o f  the data set. When constructed correctly, the 
histogram will indicate if the data are skewed and will show the direction of skewness 
(EPA 1998). Figures 545-5,5-6,5-7, and 5-8 display the histograms (technically fiequency 
plots) for the background, direct static surface measurement, post-surface media sampling direct 
static surface measurement, surface media samples for transuranics, and surface media samples 
for uranium data sets, respectively. 

1 
1 

I 
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Figure S I .  Posting Plot-Direct Static Surface Contamination Measurements 

Sampling and Survey Report for Building 779 Cluster, Building 729 DOUGrand Junction Office 
November 1999 page 5-2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I .- 

INDEPENDENT VERIFICATION SURVEY V 

Survey Unit 729-01 
Posting Plot: Direct Static Measurements 
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Figum $1 (continued). Posting Plot-Direct Static Surface Contamination Measurements 

WWGrand Junction Ofice Sampling and Survey Report for Building 779 Cluster, Building 729 

November 1959 Page 5-3 



Document Number 20000300 Graphic -tations of the Survey snd Samplhg Results , -- 

- 
INDEPENDENT VERIFICATION SURVEY 

S U N ~ Y  Unit 729-01 

Posting Plot:-Surface Media Samples, Transurani : 

0.5 

0.8 

2.6 

3.7 

4.Q 

187.01 u. 2 

2. 

All values "gross" activity in units of dpdlOO cm2 

Figure 5 2 .  Posting Plot-Surface Media Samples, Transuranic Activity 
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Figum 5-2 (continued). Posting Plot-Surface Media Samples, Transuranic Activity 
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Figure 5.3. Posting Plot-Surface Media Samples, Uranium Series Activity 
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Figure 5.8. Histograrr+Surface Media Samples, Uranium Series Activity 

Each of the histogram plots provides evidence of right shifted skewness in the data set with most 
data clustered around a non-discrete central concentration which is substantially below the 
applicable DCGL. This distribution and skewness is typical of environmental radioactivity data 
and supports the conclusion that the data distributions are best estimated by the lognormal 
distribution. 

5.3 High-Low Graphs-Data Variability Graphics 

A key element in the evaluation of the sampling and survey data is the variation within the data 
set. .As the data variability increases, the ability of the risk manager to confidently make 
decisions about true state of radiological contamination in the survey unit or building in relation 
to the applicable DCGL and null hypothesis decreases. When variability is small (or excessively 
large) relative to the difference between the mean and the DCGL, the risk manager can be 
confident in the decisions made using the data set provided. When evaluating data variability, it 
is important to know, first, that the data set contains a sufficiently large sample population 
(number of measurements). Retrospective power curves, demonstrating the “power” of the sign 
test to reject the null hypothesis with the actual sample size collected, are presented in 
Section 8.0. High-Low graphs are simple presentations showing the range between the upper and 
lower 95 percent confidence intervals about the geometric mean. Figures 5-9,5-10, and 5-1 1 
depict the variability observed in each type of data analyzed. 
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Figure 5-1 7 .  High-Low Graphs-Surface Media Samples, Uranium Series Activity 

The pattern o f  comparatively low central tendencies, and small measure of data variability in 
each of  the data sets presented provide substantial evidence that the estimates o f  the true mean 
residual radioactive concentrations presented are below the DCGLs. No DCGL is included in the 
95 percent confidence intervals about the mean. The lack of significant variability in any of the 
data sets is also indicative o f  a lack of  discretely distributed activity (supporting the conclusions 
of the posting plots above) and excellent precision in the analyt~cal methods employed in the 
sampling and measurements processes. By presenting the three data sets made with the same 
instruments and procedures (background, direct static measurements, and post-surface media 
sampling direct static measurements), it is dso evident that they report essentially equivalent 
measures o f  activity. In other words, the best estimates of surface activity as measured by direct 
surface emission are statistically indistinguishable from background. 

Other visual presentations of the data are possible and may have been indicated i f  the data sets 
available were less robust than they actually are. However, the graphic treatment of the data 
presented here and in other sections is sufficient to enable the risk managers and decision maker 
to make confident determinations respecting the data. 
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6.0 Quality Control Sampling Results and Analysis 

An important aspect o f  any sampling plan is the effort made to assure the quality of data 
collected. The independent verification process as a whole is a quality assurance method in itself. 
Thus, it was critical to assure the quality o f  all of the independent verification data through 
quality checks and controls, calibrations, training, and qualification of laboratories and services 
used. The objective o f  independent verification for the Building 779 Cluster final status 
radiological surveys, added an element o f  quality assurance to the design of the sampling 
evolution. In addition to designing quality checks and controls into the independent verification 
sampling, the IVC provided for quality control checks to assess the quality of the Contractor’s 
data. 

The IV SAP distinguished these two principle quality control objectives in the design of  the 
sampling plan. Stage I quality control sampling was designed to assess the quality of the data 
collected by the Contractor. Stage I1 quality control sampling was designed to assess the quality 
o f  the data collected by the IVC. In each case where QC samples were used, either for Stage I or 
Stage I1 sampling, the samples were maintained under chain-of-custody control from the time 
they were prepared until they were introduced to either the Contractor’s or IVC’s sample batch. 
Tamper seals and locked storage were employed when samples were not in the physical custody 
o f  the IVC’s Field Team Leader. 

The IV SAP specifies quality control sampling to be performed over the duration of the Final 
Status Survey performance for all survey units in the Building 779 Cluster rather than for each 
specific building. This report, specific to Building 729, does not contain every element of QC 
data planned for the cluster of buildings as a whole. The costs associated with implementing 
separate QC sampling for each building in the 779 Cluster was determined to be prohibitive and 
unnecessary. Instead, a cumulative assessment and presentation of quality control data will be 
presented with each successive Independent Verification Report of the Contractor’s Final Status 
Survey. 

This section o f  the report presents the quality control data collected and measures employed to 
assure that quality objectives in the design of the sampling plan were achieved. Section 7.0 
assesses the overall data quality against the published or industry accepted data quality 
indicators. 

6.1 Stage I-Independent Quality Control of the Contractor’s Sampling 

6.1.1 Smear Samples 

The IVC provided smear samples to the Contractor for measurement and analysis by the 
Contractor’s selected instrumentation and methods. An unopened package of  smear sample 
media was obtained from the Contractor prior to the start of  the independent verification of 
Building 729. The IVC assigned a series o f  these as “blanks” and spiked a second series of 
smears with three different concentrations of  an alpha emitting transuranic nuclidwne which is 
part of the nuclide mix identified as a contaminant of concern for the 779 Cluster. 

The spikes were not certified as containing traceable concentrations of the nuclide added. Thus, 
the spikes do not provide a measure of accuracy directly. Accuracy is established for the 
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instrument measuring the activity on the smears by the WETS (or contract laboratory, if used) 
calibration and analysis procedures. Instead, tiiz spikes serve to provide a Comparison bzrwen 
the resalts achieved by the Contractor and those achieved by the IVC. -- 

The blank smears test the abiSty of the counting instrument used to distinguish between 
background and added activity as well as the ability of the counting technician and sample 
handling process to prevent cross-contamination. 

The IVC introduced three blank smears and three spiked smears into the Contractor’s smear 
sampling batch during the final status survey of Building 729’. The QC samples were packaged 
and identified exactly as the Contractor’s procedure dictated. Because the Contractor used the 
same technician to collect and analyze the smear samples they collected, it was not possible to 
present a double blind set of QC samples; He would know when samples other than those he 
personally collected were introduced. They were presented as a single blind set of QC samples. 
The Contractor’s counting technician was not aware of the objective of the samples, nor the fact 
that some were blanks and some were spikes. 

The blank smears were prepared by wiping a clean, unaffected, and uncontaminated surface. 
Each was then packaged individually, assigned a unique QC sample number, and physically 
controlled to ensure custody and integrity. The spiked smears were prepared by pipetting liquid 
standard concentrations onto a smear filter disc. 

Spiked smears were prepared with three different quantities of radioactivity to provide a range of 
gross alpha radioactivity concentrations over the range expected to be encountered in the Final 
Status Survey. This range is necessarily small and near zero for a Final Status Survey. 

The QC samples provided to the Contractor were measured and reported to the IVC 
(Appendix F). Table 6-1 provides a crosswalk between the IVC and Contractor assigned sample 
numbers and presents a summary of the results obtained by the Contractor. 

Table 6 1 .  Results of the Contractor‘s Assay of QC Smear Samples Provided by the IVC 

‘It is important to note that it is not crltical to the sampling objective to introduce Stage-1 quality control samples to a particular batch 
of the Contractor‘s samples or even while they are sampling a particular building or survey unit being eonsldered for independent 
verifimtlon. The measure of cornparabllity between two or more laboratory’s measurements of the S a m  sample media is 
independent of the location from which the sample was wllected,.or where it was introdueed to the batch. More important to the 
validlty of the QC data is that the anulysts are not awin that the samples are QC samples eausing them to exereiw greater care in 
the sample preparation and measurement process. It la critically importent that the analyst does not know that a specific qample 
provided is a blank or a spike. 
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From Table 61, it is seen that two of the three blank smears provided returned results indicating 
nodetectable radioactivity. One of the three b i d  samples (RFETS #2C), however, was 
identified as having 4.5 dpd100 cm2. While small when compared with the DCGLw for 
removable radioactivity, the reported activity is above the stated MDA and is thus considered to 
be a statistically valid quantity. 

While no statement can be made about the accuracy of the results reported by the Contractor, it is 
clear that one would expect to obtain results less than the MDA in a large percentage of cases 
when measuring blanks. It is possible that the one blank that was reported as having activity 
above the MDA was simply a statistically predictable event. If this is the case, an ongoing 
cumulative assessment of the Contractor’s assay of blank QC smears will provide greater 
statistical power than can be achieved with just three measurements. It is also possible that the 
sample may have become cross-contaminated during the sample handling and measurement 
process. If this were the case, and the error was a chronic occurrence in the Contractor’s smear 
measurement process, it would result in a conservative bias toward concluding that the survey 
unit did not meet the DCGLw for removable contamination. A third possibility, particularly in 
light of the result received on spiked sample #6C, is that the counting time (background, sample, 
or both) is not long enough to adequately distinguish between background and added activity. 

Each of the three spiked smear samples yielded measurable radioactivity. The three spiked 
activities were differentiated from one another in the Contractor’s assay. Yet, sample #6C was 
reported to have activity below the MDA for the method. If, in fact the smear sample counting 
time employed by the Contractor is too short, it could explain the result, Smear #6C was spiked 
to the lowest concentration of the three and was expected to rem the lowest measurement of 
activity among the three. Likewise, the highest spiked activity returned the highest measurement 
of activity among the three. Another possible explanation for the lower than expected result on 
the smear sample is in the method used to prepare the spiked samples. As mentioned earlier, a 
liquid standaxd containing an alpha emitting transuranic nuclide was pipetted onto the smear and 
then allowed to dry. It is likely that a significant fraction of the total activity deposited migrated 
to a depth in the smear matrix that the activity was attenuated by the sample media itself. Until a 
cross-comparison can be made with a second and independent smear counting system analyzing 
the same QC smears measured by the Contractor, no specific conclusion can be reached. 

The IVC intends to have the GJO Analytical Laboratory assay each of the QC samples provided 
to and measured by the Contractor. A cumulative cross comparison will be established as a 
measure of the relative accuracy of the instruments and methods employed. The cumulative QC 
results will be provided as they are available with subsequent reports on buildings in the 
Building 779 Cluster. 

6.1.2 Surface Media Samples 

The IVC did not have access to surface media sample materials prior to the collection and assay 
of these samples by the Contractor. As a result, no Stage I QC samples were provided or 
collected for this building. The IVC now has access to surface media sample material that is 
representative of that collected in support of the 779 Cluster fmal status surveys. This material 
will be prepared and provided to the Contractor in future sampling events to satisfy Stage I 
quality assurance objectives. 
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6.1.3 Direct Surface Emission Measurements 

Document Number 20000300 

._ The Contractor and the IVC chose to utilize the same response check source to test the response 
of instruments used to make direct surface emission measurements (Table 6-2). This enabled the 
comparison o f  routine instrument response checks using the same isotope, geometry, and 
activity. Three instrument systems were employed to make direct surface emission 
measurements during the Final Status Survey of  Building 729. The Contractor employed a 
subcontractor, Millennium Services, who used a proprietary system (SCWSIMS) developed by 
Shonka Research Associates to perform the scan surveys. The SCM is fundamentally a gas 
proportional counter and the SIMS is the survey information management software. The 
Contractor also used a NE Electra with a DP-6 dual phosphor scintillation probe to make direct 
static surface measurements for comparison with the DCGLw. The IVC used the Eberline model 
E-600 multi-purpose survey instrument with a HP- 100 gas proportional probe. 

The Contractor has not yet provided the results of  their response checks to the IVC for cross- 
comparison. 

Table G2.  Comparison of Response of lnstruments used to Make Direct Sotface Measurements 

Parameter 

.- 

6.2 Stage II-Quality Control of the Independent Verification Sampling 

Stage I1 quality control sampling is associated specifically with the IVC’s field sampling and 
serve to establish confidence in the independent verification sampling results rather than 
correlate them with the Contractor’s results. Again, not every category of QC measure planned 
for has been completed to this point. 

6.2.1. Smear Samples 

The IVC provided smear samples to the GJO Analytical Laboratory for measurement and 
analysis. Smear sample media was reserved by the IVC prior to the start of the independent 
verification of  Building 729. A series of these were assigned as “blanks” and a second series of 
smears was spiked with three different concentrations of an alpha emitting transuranic isotope of  
the nuclide mix identified as a contaminant o f  concern for the 779 Cluster. 

As with the spikes prepared for the Contractor, the spikes were not certified as containing 
traceable concentrations o f  the nuclide added. Thus, the spikes do not provide a direct measure 
of accuracy. Instead, the spikes serve to provide a measure of confidence in the laboratory’s 
ability to detect radioactivity and to establish a basis for subsequent comparison between the 
results achieved by the Contractor and those achieved by the IVC. 
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IVc Qc IVC Transfer Laboratory Assigned sample ID# Sample ID# Sample ID# 

The IVC introduced three blank smears and three spiked smears into the smear sampling batch 
during the independent verification s w e y  of s w e y  unit 729-01 in Building 729. The entire 
batch of smears was then provided to the GJO Analytical Laboratory. The QC samples were 
packaged and identified exactly as those samples collected in the survey unit and were not 
distinguishable to the analyst. Because the IVC used an independent laboratory to assay smears, 
and because the technician collecting the field smears was not involved with preparing, handling, 
or counting smears, it was possible to present the QC samples along with the field samples as a 
double blind set. 

- 

Sample Reported Rerults(Gross a, dpm') 

TY Pe MDA Measured Activity 

The blank smears were prepared by wiping a clean, unaffected, and uncontaminated surface. 
Each was then packaged individually, assigned a unique QC sample number, and physically 

t controlled to ensure custody and integrity. The spiked smears were prepared by pipetting liquid 
standard coocentrations onto a smear filter disc. 

SMROOO595 
SMR000596 
NDL295 

Spiked smears were prepared with three different quantities of radioactivity to provide a range of 
gross alpha radioactivity concentrations over the range expected to be encountered in the 
Independent verification of the Final Status Survey. The range was, again, small and near zero, 

SMR000595 258237 Blank 5.17 Oa 
SMR000596 258236 Blank 5.1 1 0' 
SMR000593 258235 Srtike 5.17 5.68 

The QC samples provided to the IVC's laboratory were measured and reported to the IVC 
(Appendix F). Table 6-3 provides a crosswalk between the IVC and GJO Analytical Laboratory 
assigned sample numbers and presents a summq of the results obtained by the laboratory. 

Table 6 3 .  Results of the GJO Andfljcal Laboratory Assay of QC Smear Samples Pmvided by the IVC 

NDL297 
NDL299 I 

~ ~~ 

SMR000592 258234 Spike 5.19 15.81 
SMR000591 258233 SDike 5.35 53.92 

__  .. I I I I I 

SMR000594 I SMR000594 I 258238 1 Blank I 5.13 0' 

I 
~ 

1 - _ _  , - I -  1 

The GJO Analytical Laboratory counted the smears with a Canberra low background automated scaler, model 2404 
smear counter. The measured background was 0.1 15 cpm over 60 minutes. Sample count time was 6 minutes. The 
alpha efficiency was established at 21.39 percent. 

'The laboratory formally reported values as less than the detection limit (<MOA) but provided the raw supporting data 
in the complete analytical report. Each of the blank QC samples resulted in a negative net count rate. 

?he analytical report presented results in pCi per sample. The results have been converted to dpm for presentation 
in this table. Since. the smears were collected over a 100 an2 area, the results in dpm are equivalent to dpml1OO cm2. 

From Table 6-3 it is seen that each of the three blank smears returned results indicating no 
detectable radioactivity in excess of the method detection limit. Each of the three spiked smear 
samples yielded measurable radioactivity. The three spiked activities were differentiated from 
one another and the lowest result corresponded to the smear with the lowest spiked concentration 
while the highest result corresponded to the smear with the highest spiked concentration. 

Again, no statement can be made about the accuracy of the results reported by the IVC's 
laboratory subcontractor but results were in line with those expected. The fact that the GJO 
Analytical Laboratory apparently used longer counting times than did the Contractor when 
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measuring smears adds weight to the possibility that insacient  counting time may be at the root 
of  the disparity in the results on QC smear samples reported by the Contractor. 

Unfortunately, the smear samples submitted to the GJO Analytical Laboratory, including the six 
QC samples interjected to the batch collected in survey unit 7 2 9 4  1, were disposed of by the 
laboratory before they could be collected and provided to the Contractor to measure. The GJO 
Analytical Laboratory has been instructed to retain all sample media from the WETS 
Building 779 Cluster submitted in the future until disposal is directed by the IVC. The IVC 
intends to have the Contractor assay each of the QC samples provided to and measured by the 
GJO Analytical Laboratory in future sampling events for inclusion in the cumulative cross 
comparison of  the relative accuracy of the instruments and methods employed to assay smears. 

.+ 

Aside fiom the QC measures interjected by the IVC blind to the laboratory, the independent 
verification sampling benefits from the internal quality control applied to the measurement 
process within the laboratory. Three measurement quality controls are employed for each batch 
of smears. The laboratory inserts a preparation blank (PB), a laboratory control sample (LCS) 
and a continuing calibration verification (CCV) for each batch of  twenty-one smears. In this 
case, because the batch was larger than 21 smears, two sets o f  laboratory initiated QC 
measurements were made. Table 6 4  summarizes the internal QC measurements made for the 
smears from survey Unit 729-0 1. 

Table 6 4 .  Results of the IV Laboratory Internal QC Measurements for Smear Samples 

The internal QC data presented in Table &4 shows excellent agreement with the results 
expected. 

6.2.2 Surface Media Samples 

As was the case with Stage I QC samples for the surface media sample set, the IVC did not have 
access to homogeneous surface media sample materials prior to the field collection o f  the first set 
of samples for the Building 729 independent verification. As a result, no blind Stage I1 QC 
samples were provided for this building. The IVC’s laboratory did perform internal quality 
control measurements to assess the quality of the data produced. Three measurement quality 
controls were employed for each of  the three element groups (Am, Pu, U) processed. The 
laboratory inserted two PBs, two LCS, and processed a duplicate (D) of one randomly selected 
field sample. In all, there were seven PB, seven LCS, and three D measurements made. 
Table 6-5 summarizes the PB QC measurements made. Table 6-6 summarizes the LCS 
measurements and Table 6-7 presents the D sample measurements. A regression analysis was 

I 
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performed to assess the comparability between the first and duplicate measurements and is 
graphically presentea in Figure 6- 1. 

Table 6 5 .  Results of the IV Labomtoty Internal Blank QC Measurements fbr Surface Media Samples 

1 

Table 6 6 .  Results of the IV Laboratory Internal LCS QC Measumments for Suhce Media Samples 

I-ia 
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Table 6 7 .  Results of the IV Laboratory Internal Duplicate QC Measurements for Surface Media Samples 

the analysis provides evidence, in 8 qualitative sense, that duplicate 

The Internal QC data presented in Tables 6-5,6-6, and 6-7 provide substantial indication that 
the data quality achieved in the surface media sample analysis is excellent. 

140, 

rz = 0.996 
I_; 100 

t 

0 20 40 60 80 io0 120 140 
(dpm'l00 cnf) 

Initial Result 

I + Duplicate Results . -. . . . . Perfect Comparability I 

f igum 61. Comparison of Duplicate Alpha Isotopic Sample Analysis Results 
Linear Regression Fit Plot 
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6.2.3 Direct Static Measurements 

Two sets of data collected by the IVC are pertinent to the assessment of direct static surface 
measurement data quality. They are replicate field measurement data and instrument response 
check data. 

.- 

6,2.3.1 Replicate Field Measurements 

The second o f  the two data sets contains the replicate measurements periodically made over the 
duration of the sampling period. A total of eight replicate measurements were made in survey 
unit 729-01. Table.68 summarizes the paired replicate measurement results. A regression 
analysis was performed to assess the comparability between the initial and replicate 
measurements and is graphically presented in Figure 6-2. 

Table 6 8 .  Results of Replicate Direct Static Surface QC Measurements 

I Measured Activky(dpm/400 cm') 
Sample Location Initial I Replicate 

lVPOOOOl28 12.1 14.9 
IvP0000129 30.2 26.4 

40.0 

3 0 . 0  

2 0 . 0  

10.0 

0 .o 

4 Replicate Measurements .Linear (Perfect Comparability) 

Figure 6-2. Cornpatison Between Replicate Direct Static Measurements 
Linear Regression Fit Plot 
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6.2.3.2 Instrument Response Check Data 

The first o f  the two data sets used to present the quality of direct static surface measurements is 
the response of the instruments (E600 with a "-1 00 probe) to a planar source with a known 
amount of radioactivity. The source used was the same sowce used by the Contractor. It is an 
anodized surface source containing 194,400 dpm of PU-238 radioactivity. The source was 
manufactured and certified to be NIST traceable by Amersham, Ltd. and assigned a unique 
ID# ER-716 (See copy of manufacturer's certification in Appendix B). 

.- 

Prior to initiating a survey each day, periodically (=every 2 hours), and at the end o f  a survey 
each day, the survey instrument in use was used to make a measurement on the known 
concentration source. The data sheets are provided for each of the three probes used by the IVC 
during the independent verification of survey unit 729-01 (Appendix D). A total of 39 response 
check measurements were made with three different probes during the 3-day survey, 

Control charts are provided for each probe (Figures 6-3,64, and 6-5) to graphically portray the 
steadfastness of the instrument's responses to the source over the sampling period. Notable is the 
tight band within which the response checks fall and the consistency between probes. No 
degradation of the instrument response was observed over the period it was used indicating that 
the 2 hour maximum use constraint on a fresh counting gas charge is adequate and might provide 
justification for a longer allowable period between purge and charge cycles. 
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7.0 Data Quality Analysis 

The purpose of this data quality analysis (DQA) is to evaluate the data collected fiom the field in 
light of its intended use in decision making. Decision makers should obtain an understanding of 
the verity of the data used in the verification process h m  reading this section. The DQA uses 
guidance from MRSSIM (EPA 1997), Guidance for Data Useability in Risk Assessment 
(EPA 1992), information fiom the IV SAP (DOE 1999), and professional judgement. 

7.1 Detection Limit Adequacy 

Each of the three measurement methods used to assess the residual radioactive contamination in 
Building 729 have measurement sensitivities which limit the ability of the measurement to detect 
and quantify radioactivity. A key concern and design element of the SAP was to assure that 
sufficiently low detection sensitivities were achieved. Assumptions had to be made about the 
environment and response of the instrumentation and preparation methods in order to estimate 
the detection sensitivity before the fact. Now that the measurements have actually been made, 
assessment of the actual detection sensitivity achieved is possible. Section 6.0 presented data 
which demonstrated that the detection sensitivities achieved were adequate to identify and 
quantify radioactivity at a fraction of the applicable limit or DCGL. The target detection 
sensitivity planned for in the SAP was =a50 percent of the applicable DCGL. Method detection 
limits obtained in both the field measurements and the laboratory measurements used were 
adequate to compare to the associated DCGL as indicated in Table 7-1, and met or exceeded the 
.data quality target for measurement sensitivity. 

Table 7- I .  Adequacy of Independent Verification Measurement Detection Limits 

Detection 
Analytical DCGL Benchmark Sensitivity 
Method (dpm1100 cm2) Achieved 

(dpm1100 cm2) 

Measurement 

20 4 

I00 

Average removable surface mntamination Smear 
concentratlon counting 

90 Second Average transuranic rulface contamination 

Direct Static concentration as measured by direct surface 
emission. 

Surface 
Maximum transuranic surface contamination Emission 

Count concentration as measured by direct surface 
emission. 
Average surface transuranic contamination 

as measured by surface media sampling. 
Maximum surface transuranic contamination Spectroscopy 

as measured by surface media sampling. 
Average surface uranium contamination 
concentration in and beneath sutface coatings 
as measured by surface media sampling. 

concentration in and beneath surface coatings 
BS measured by surface media sampling. 
?he detection sensitivity reported is net MDA. The adjusted gross MDA is equal to the MDA + background 
'56 dpdIO0 cm'). 
'Labomtory analytical detection limits were also well below these metria. See Appendix C for laboratory results. 

41 a 

300 

concentretion in and beneath surface matings 

concentration in and beneath surface coatings 

I OOb 

3mb 
n4 

Alpha 

5,000b 

=I5 Alpha 
Maximum sutface uranium contarnination Spectroscopy 

15,0Wb 
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If detection limits had exceeded the DCGL metrics, then declarations based on measurements 
made using that method could not have been substantiated. As evidenced by comparing the 
decision limits as represented by the DCGLs with the MDA associated With the measurement 
method employed in assessing the residual contamination in Building 729, each detection limit 
obtained was more than adequate to detect, observe, and make risk management decisions with 
confidence. 

Document Number 20000300 

-- 

7.2 Sample Size and Statistical Power 

According to the SAP, sample sizes were specified to ensure a false positive error rate (alpha 
error) and a false negative error rate (beta error) of no greater than 5 percent when measurement 
data sets were compared to the DCGL. For each sample media set-direct surface emission 
measurements, smears, and surface media samples- sample size of 29 (allowing for a 
20 percent contingency) was specified in the IV SAP (DOE 1999). In the field, 29 direct surface 
emission measurements, 29 smears, and 23 surface media samples were actually collected fiom 
designated locations in Building 729. 

Based on the results of each of the data sets, retrospective power curves were developed. 
Figures 7-1 through 7-4 illustrate the power of the sign test to conclude whether the null 
hypothesis should be rejected by measuring the probability that a survey unit meets the DCGL. 
Values of both error types (Type4 and Type-11) can be derived from the power curve at any 
possible concentration of residual contaminant. Type4 errors (falsely concluding that the DCGL 
is not exceeded when it actually is exceeded) are those that concern the risk manager and 
decision maker most. The actual and critical sample size (N) are both presented for each of the 
four data sets evaluated. The retrospective power curve is calculated using the actual sample size 
obtained. The boundary of the gray region represents the concentrations between which there is 
insufficient power at the prescribed alpha and beta error rate, given the sample size obtained and 
the variability observed in the data set. 

Inspection of Figure 7-1 illustrates that the Type-I error rate drops below 5 percent (the error rate 
is 1 -Power) when the true mean surface contamination concentration is at the DCGL of 
100 dpd100 cm2, the sample size is 29, and the standard deviation is 9.5 dpd100 cm2 (the 
actual standard deviation). Alternately, the power to reject the null hypothesis when the mean 
surface contamination concentration is as high as 90 dpd100 cm2 is 95 percent. The critical 
sample size required to provide the power necessary to meet the sampling objectives outlined in 
the SAP was determined to be 14. The actual sample size (29) was much higher than that 
required, thus the actual power was much higher than required by the sample design. Note that 
the estimate of the central tendency, the geometric mean, is plotted against the power curve. This 
concentration is significantly less than the concentratibn at which the power begins to wane (the 
lower boundary of the gray region). The power to reject the null hypothesis at the observed mean 
concentration in the survey unit is effectively 100 percent. 
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06' 0.5 1 1.5 2 
Concentdon in Multiple8 of the DCGL 

- P m r  - - Bourdary of Um Gray Region - Mean Coneetlmtlon in Suvey Unit I 
Figum 7-1. Retmspective Power of the Sign Test 

Direct Static Surface Measurements 
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Figure 7-2. Retrospective Power of the Sign Test 
Smear Sample Measurements 
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Figum 7-3. Retrospective Power of the Sign Test 
Sutface Media Sampleflmnsumnic Activity 
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The same results are observed in Figures 7-2 through 7 4  Rigorous statistical tests of the data 
sets are not justified since it is known that every data poins comprising each of the data sets was 
less than the applicable DCGL. When this occurs, the sign test will always conclude that the null 
hypothesis should be rejected, provided that a sufTicient number of measurements have been 
included in the data set (i.e., actual sample size is greater than or equal to the critical sample 
size). Thus, risk managers can be assured that the data collected is sufficiently robust to decide 
that the residual surface contamination concentration in the survey unit measured is below the 
DCGL. 

Data Quality Analysis 

7.3 Measurement Uncertainty and Data Quality Indicators 

As discussed in the IV SAP (DOE 1999), measurement uncertainty stems from two sources: field 
sampling variation, and instrumenflaboratory measurement variation. Of the two sources, field 
sampling variation was noted as the greatest contributor to overall uncertainty because of the 
inherent logistics of sample collection and the one-of-a-kind aspect of sampling the building. The 
field measurement methods used in the building survey were standard Health Physics instrument 
techniques and were governed by approved procedures used in the field sampling process. 
Laboratory procedures were also utilized by the GJO Analytical Laboratory to assess the 
radioactivity associated with both smear samples and surface media samples. Surface media 
samples were weighed prior to sample preparation to minimize error due to sample mass loss 
during sample preparation. An additional control feature utilized to minimize variability and 
error in the surface media samples was to homogenize the sample by grinding the surface veneer 
material removed to a fine powder. In this way, any aliquot of the sample selected for analysis 
could be confidently expected to yield comparable results. 

As discussed in the SAP (DOE 1999), an important activity in determining the usability of the 
data based on sampling is assessing the effectiveness of the sampling program (EPA 1998, 
EPA 1992). Data Quality Indicators (DQIs) were identified as guidelines for the DQA process to 
provide quantitative and qualitative measures of overall data quality and usability. For 
comparative purposes, Table 7-2 repeats the target DQIs from the IV SAP and summhzes the 
post-sampling data quality assessment. 

Inspection of Table 7-2 indicates that the DQIs are achieved and the data is regarded as having 
saicient quality to be useable for verification of the DCGL and for assessing the results and 
conclusions obtained by the Contractor. 

7.4 Overall Quality Assurance and Quality Control 

Based on the forgoing analysis and observed practices in the field, it is apparent that overall 
project QNQC goals were obtained. The key technical features of the project included: 

The DCGL derivation and SAP development processes were performed in accordance with EPA 
guidance for DQOs (EPA 1997 and EPA 1993). 

Field operations were conducted in accordance with the SAP. Modifications to the sample 
locations which were either inaccessible or involved appreciable personnel safety hazards were 
made in accordance with the approved sample relocation procedure outlined in the SAP. , 
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Data analysis was conducted as prescribed by the SAP and in general agreement with EPA 
guidance (EPA 1997 and EPA 1992). 

.- 

There were no significant problems or incidents that would compromise the findings. The data 
collected from the building suntey is regarded as useable. 
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8.0 Summary and Conclusions 

8.1 Independent Verification Sampling and Survey 

On the basis of the analysis presented in Sections 3.0 through 7.0 of this report, the IVC has 
demonstrated that the survey unit selected for independent verification (729-01) has met each of 
the compliance benchmarks, or DCGLs. These results show that residual surface radiological 
contamination are well below the agreed upon benchmarks for the Building 779 Cluster 
Decontamination and Decommissioning project applicable to Building 729. Table 8-1 provides a 
summary review of the DCGLs compared to the appropriate compliance parameter. The 
independent verification sampling and survey results are highly reliable and consistent with the 
field sampling and survey design. No unexpected results or trends are evident in the data. The 
sampling and survey results determined that residual radiological contamination in Building 729 
is very minimal and, for the most part, barely above background levels. Thus, the IVC concludes 
that the null hypothesis for survey unit 729-01 (that residual radiological surface contamination 
exists in concentrations above the DCGLs) should be rejected. 

Table 8.1. Comparison of Building 729 DCGLs to Observed Compliance Parameters 

Surface Radioactivity (dpm1100 cm’) 
Metric Actual PasslFail 

Maximum surface contamination as I -.-.a 

I I with a surface coating as measured by 
surface media samole 

I 

I 300 contamination on and beneath a surface 
with a surface Coating as measured by 

with a surface coating as measured by I 3wu I 

with a surface coating as measured by 
surface media sample 

8.2 Independent Review of the Contractor’s Final Status Survey Report and 
Conclusions 

The IVC has completed a comprehensive review of the Contractor’s Closeout Radiological 
Survey Report for Building 729 (RMRS 1999a). At this time, the Contractor is addressing the 
IVC’s comments. While the IVC had comments that were considered “CTitical”, it was 
determined that none of the issues identified by the IVC would impact the overall conclusion 
reached by the Contractor-that each survey unit in Building 729 met the applicable DCGLs and 
that the building should be released fiom further radiological controls. The IVC will include a 
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statement of concurrence With the Contractor’s conclusions in this report after all comments and 
issues are addressed. 

.+ 
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Random Selection Program to Select Survey Units for IV 

CTRL - ALT - F9 to recalculate 

Building 729 
Survey Unit ID# Class (I, 2,3) Weighting 

729-02 3 
729-03 3 1 

729-01 2 3 I *  

4 729-02 
5 729-03 
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ANALYTICALSulMlMARY 

This report contains the results for twenty-three samples of miscellaneous solids received on 
March 30,1999, under Project Number 332302001 and Requisition Number 16495. The samples 
were submitted for the determination of americium-241, plutonium isotopes, and uranium 
isotopes. 

The results are reported as disintegrations per minute per sample (dpm/sa) as requested. 

Sample weights are mmded on page 183 of Section It. The samples were milled prior to 
analysis. Americium-241, plutonium isotopes, and uranium isotopes were analyzed by alpha 
spectrometry according ta SOP RC-19. 

On pages 60 of Section II, the analyst has noted the chemical recovery for the plutonium duplicate 
of sample 258191 was greater than 105 percent. Both 258191 and 258191D (its duplicate) were 
reanalyzed. 

Except as noted, all laboratory quality control parameters were met during the course of these 
analyses. 

RJZEME OF THE DATA CONTAINED IN THIS REPORT HAS BEEN AUTHORIZED BY 
TWE LABORATORY MANAGER OR THE MANAGER'S DESIGNEE 

7/ 7/97 MORATORTMANAGER DATE 



ANALYTICAL REPORT INDEX 

This report is the final data package for IRequiSition 16495 generated by the Analytical Laboratory 
for the RFETS-IV project. It is the official record, and requestors are responsible for proper 
record-keeping in compliance with project requirements. 

This report was prepared as an account of work sponsored by an  agency of the United States 
Government. Neither the United Stabs Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implid, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any infomation, apparatus, project, 
or process disclosed in this report, or represents that its use would not infringe privately owned 
rights. Ref-ce therein to any specific commercial product, process, or service by trade name, 
trademe, mmufWmr, or othemise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Govemment or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the United 
States Government or any agency thereof. 
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I SAMPLE CROSS REFERENCE 

GRAND JUNCTION OFFICE ANAl;YTICAL LABORATORY 

RRQUISITION(S) : 16495 
I 

CUSTOMER ID 

IvP0000102 
IVP0000103 
IVP0000104 I IVP0000105 
IVP0000106 

IVP0000108 

IvPoooollo 

IL=======PltP== 

rv~ooooi07 

IvPoooolll 
IvP0000112 
IVP0000113 
IVP0000114 
IVP0000115 4 IVP0000116 
IVP0000117 
IVP0000118 

1v20000120 
IvP0000121 
IVP0000125 1 IVP0000127 
IVP0000129 

j Ivpoooo119 

I 
1.  
I 
1 

TICKET 

MEDO 0 0 0102 
MEDO 0 0 0 10 3 
MEDO 0 0 0 104 
m D O  0 0 0105 
MEDO 0 0 0 10 6 
MEDO 0 0 0 10 7 
MEDO 0 0 010 8 
MEDO 0 0 0 109 
MEDO 0 0 0 11 0 
MEDO 0 0 0 11 1 
MEDO 0 0 0 112 
MEDO 0 0 0 113 
MEDO 0 0 0 114 
MEDO000115 
MEDO 0 d 0 116 
MEDO 0 0 0 11 7 
MEDO 0 0 0 11 8 
MEDO 0 0 0 119 
MEP9 0 0 0 12 0 
mn.3 0 0 0 12 1 
MEDO 0 0 0 12 5 
MEDO000127 
MEDO 0 0 0 12 9 

===I======= 

JAB ID 

258181 
25818'2 
2 5 8.1 8 3 
258184 
258185 
,258186 
258187 
258188 
258189 
258190 
258191 
258192 
258193 
258194 
258195 
258196 
258197 
258198 
258199 
258200 
258201 
258202 
258203 

V2.05 



(SECTION I) 

ANALYTICAL DATA SUMMARY 

This Section contains 29 pages, not including this page. 
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Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (SECTION I) 
Customer I D :  IVP0000102 
Ticket I D :  MEDOOO0102 

Date: April 7, 1999 
Lab ID: 258181 

Reque#tor: JEFF LIVELY Case: 16495 
Sample Matrix: MISCELLANEOUS Date Received: Mar 30, 1999 
Project Number: 332302001 Date Collected: Mar 29, 1999 

ANALYSIS REQUESTED 
DATE METHOD OF 

RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 
PU 2 3 9 +24 0 
Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

2.3210 1.4680 dpm/sa 04/03/99 RC-19 R05 
42.4480 NA dpm/sa 04/01/99 RC-19 R05 
~1.3190 NA dpm/sa 04/01/99 RC-19 R05 
112.0000 10.3700 dpm/sa 04/03/99 RC-19 R05 
5.9960 2.6060 dpm/sa 04/03/99 RC-19 R05 

121.0000 10.9100 dpm/sa 04/03/99 RC-19 R05 



Grand Junction Office Analytical Laboratory 

(SECTION 11.05 ANALYTICAL RESULTS 

Customer ID: IVP0000103 
Ticket ID: MED0000103 

Date: April 7, 1999 
Lab ID: 258182 

Requestor: JEFF LIVELY Case: 16495 
Samplk Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date Received: Mar 30, 1999 
Date Collected: Mar 29, 1999 

0 
I 

DATE MF,THOD OF 
ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
2 -3280 

el. 6570 
~1.6570 
45.1400 
~3.8150 
46.7900 

1.4720 dpm/sa 04/03/99 
NA dpm/sa 04/01/99 
NA dpm/sa 04/01/99 

6.5540 dpm/sa 04/02/99 
NA dpm/sa 04/02/99 

6.6800 dprn/sa 04/02/99 

RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 

I 
I 
I 
c 
b 
1 
E 
I 
I 



Grand Junction Office Analytical Laborgtory 

(SECTION n k. 05 ANUYTICAzl RESULTS 

1 Customer ID: IVP0000104 
Ticket ID: MED0000104 

Requestor: JEFF LIVELY 

Project Number: 332302001 

ANALYSIS REQUESTED RESULTS 

Americium-241 

I Plutonium-238 
Uranium-238 
Uranium-235 1 uranium-234 

P~-239+240 
4.3140 
~2.1800 
~1.5790 
34 3200 
~4.8520 
35.6000 

Date: A p r i l  7 1  1999 
Lab ID: 258183 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 2g1 1999 

DATE 
ERROR UNITS ANALYZED 

METHOD OF 
ANALYSIS 

2.3990 dpm/sa 04/03/99 
NA dpm/sa 04/01/99 
NA dprn/sa 04/01/99 

6.1210 .dpm/sa 04/02/99 
NA dpm/sa 04/02/99 

6.2060 dpm/sa 04/02/99 

RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-L9 R05 
RC-19 R05 



71.05 1 '  Grand Junction Office Analytical Laboratory 

(SECTION I) ANALYTICA1; RESULTS 

Customer ID: IVP0000105 
Ticket ID: MEDO000105 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project  Number: 332302001 

\ 

Date: April 7 1  1999 
Lab ID: 258184 _ _  . 

Case: 16495 I 
E 

Date Received: Mar 30, 1999 
Date Collect,ed: Mar 29, 1999 

DATE METYOD OF 

I ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
4.1440 2.5020 dpm/sa 04/03/99 RC-19 R05 
~2.1500 NA dpm/sa 04/01/99 RC-19 R05 
~2.1500 NA dpm/sa 04/01/99 RC-19 R05 
79.1100 10.1000 dpm/sa 04/02/99 RC-19 R05 
<5 -3900 NA dpm/sa 04/02/99 RC-19 R05 
78.0500 10.1700 dpm/sa 04/02/99 RC-19 R05 

e 
I 
E 
I 
1 
f 
3 
1 
I 
I 
I 
I 
I 
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Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (ECTION I) 
1 Customer ID: IVP0000106 

Ticket ID: MEDO000106 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7, 1999 
Lab ID: 258185 

Case: 16495 
Date Received: Mar 30, 1999 
,Date Collected: Mar 29, 1999 

DATE METHOD OF 
ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

U 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 I Uranium-234 

PU - 2 3 9 +2 4 0 
2.4970 1.7490 dpm/sa 04/03/99 RC-19 R05 
~2.2590 NA dpm/sa 04/01/99 RC-19 R05 
~1.9880 NA dpm/sa 04/01/99 RC-19 R05 
62.1600 7.9290 dpm/sa 04/02/99 RC-19 R05 
4.2720 2.3920 dpm/sa 04/02/99 RC-19 R05 
64.6500 8.1520 dpm/sa 04/02/99 RC-19 R05 



Grand,Junction Office Analytical Laboratory 

i l l .  05 ANALYTICAL RESULTS 

Customer ID: IVP0000107 
Ticket ID: MEDOOOOlO7 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

(SECTION I) 
Date: April 7, 1999 
Lab ID: 258186 

Case: 16495 
Date Received: Mal: 3 0 ,  1999 _ .  . 

Date Collected: Mar 29, 1999 

DATE METHOD OF 

I ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
~ranium-234 

P~-239+240 
2.5470 1.5640 dpm/aa 04/03/99 RC-19 R05 
~1.9830 NA dpm/sa 04/01/99 RC-19 R05 
~1.6240 NA dpm/sa 04/01/99 RC-19 R05 
66.2900 7.0320 dpm/sa 04/02/99 RC-19 R05 
~2.6910 NA dpm/sa 04/02/99 RC-19 R05 
63.2000 6.8820 dpm/sa 04/02/99 RC-19 R05 
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Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS 

I Customer ID: IVP0000108 
Ticket ID: MED0000108 

Requestor: JEFF LIVELY 

Project Number: 332302001 

I 

[SECTION I) 
Date: April 7, 1999 
Lab ID: 258187 

Case: 16495 
Date Received: M a w  30, 1999 
Date Collected: Mar 29, 1999 

DATE METHOD OF 
ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYgED ANALYSIS c 
Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 I uranium-234 

P~-239+240 
1.9810 1.2370 dpm/ea 04/03/99 RC-19 R05 
~1.2760 NA dpm/sa 04/01/99 RC-19 R05 
~1.1590 NA dprn/sa 04/01/99 RC-19 R05 
56.8000 6.0180 dpm/sa 04/02/99 RC-19 R05 
3.3460 1.6610 dpm/sa 04/02/99 RC-19 R05 
59.8400 6.2300 dpm/sa 04/02/99 RC-19 R05 
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Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (SECTION I) 
Customer ID: IVPOOOO109 
Ticket ID: MED0000109 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project  Number: 332302001 

ANALYSIS REQUESTED RESULTS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
1.9050 

~2.6870 
el. 8180 
41.2600 
3.2070 

41.9900 

Date: Apr i l  7, 1999 
Lab ID: 258188 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 29, 1999 

DATE METHOD OF 

I 
I 

ERROR UNITS ANALYZED ANALYSIS 

1.4050 dpm/sa 04/03/99 RC-19 R05 
NA dpm/sa 04/01/99 RC-19 ROS 
NA dpm/sa 04/01/99 RC-19 R05 

5.9870 dpm/sa 04/02/99 RC-19 R05 
2.0150 dpm/sa 04/02/99 RC-19 R05 
6.0410 dpm/sa 04/02/99 RC-19 R05 



Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (SECTION I) 6 
V1.05 

Ticket ID: MEDOOOOllO 

Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

I Requestor: JEFF LIVELY 

8 
ANALYSIS REQUESTED 

\ I 

Date: April 7, 1999 
Lab ID: 258189 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 27, 1999 

DATE METHOD O F  
RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 
Pu-239+240 
Plutonium-238 
Uranium-238 
uranium-235 
Uranium-234 

c0.9398 NA dpm/sa 04/03/99 RC-19 R05 

~0.8995 NA dprn/sa 04/01/99 RC-19 R05 
eo. 8995 NA dpm/sa 04/01/99 RC-19 R05 

27.5400 3.4700 'dpm/sa 04/02/99 RC-19 R05 
1.5610 0.9807 d p d s a  04/02/99 RC-19 R05 

32.3200 3.8040 dpm/sa 04/02/99 RC-19 R05 

I 



71.05 
I Grand Junction Office Analytical Laboratory 

ANALYTICAZ; RGSULTS (SECTION I) 
Customer ID: IVPOOOOlll 
Ticket I D :  MEDOOOOlll 

R e p e s t o r :  JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April  7 ,  1999 
Lab ID: 258190 

I 
I Case: 16495 

Date Received: Mar 30, 1999 ~~ - .  

Date Collected: Mar 29, 1999 

DATE METHOD OF 

I ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 I 2.4980 1.7320 dpm/aa 04/03/99 RC-39 R05 
cl. 5170 NA dpm/sa 04/01/99 RC-19 R05 
q2.0940 NA dpm/sa 04/01/99 RC-19 R05 
90.5500 10.0800 dpm/sa 04/02/99 RC-?9 R05 
6.4390 2.8150 dpmlsa 04/02/99 R C - 1 9  R 0 5  

102.7000 10.8400 dpm/sa 04/02/99 RC-19 R05 1 

I 



G r a n d  Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (SECTION I) 
Customer ID: IVP0000112 Date: April  7, 1999 
Ticket ID: MEDO000112 Lab I D :  258191 

Requestor: JEFF LIVELY Case: 16495 
Sample Matrix: MISCELLANEOUS Date Received: Mar 30, 1999 
Project Number: 332302001 Date Collected: Mar 29, 1999 

4 ANALYSIS REQUESTED 
DATE METHOD O F  

RESULTS. ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 

8 Pu-239+240 
4.1120 2.1980 dpmlsa 04/03/99 RC-19 R05 
c2.6890 NA dpm/sa 04/06/99 RC-19 R05 
~1.4480 NA dpm/sa 04/06/99 RC-19 R05 
47.6000 6.6590 dpm/sa 04/02/99 RC-19 R05 
e4.0190 NA dpm/sa 04/02/99 RC-19 R05 
48.9600 6.7450 dpm/sa 04/02/99 RC-19 R05 

I 
1 
I 
I 
I 
I 
I 
I 



71.05 

Grand Junction Office Analytical Laboratory 1 
1 (SECTION I) ANALYTICAL RESULTS 

,h 

Customer ID: IVP0000113 
Ticket ID: MED0000113 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7, 1999 
Lab ID: 258192 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: .Mar 27, 1999 

ANALYSIS REQUESTED 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
~1.4300 
~1.5430 
el. 5430 
27.8600 
~2.2610 
29.1500 

.NA 
NA 
NA 

4.4040 
NA 

4.7020 

dpm/sa 
dpm/ sa 
dpm/sa 
dpm/sa 
dpm/sa 
dprn/sa 

04/03/99 
04/01/99 
04/01/99 
04/02/99 
04/02/99 
04/02/99 

RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 # 
RC-19 R05 

I 
I 
I 
I 
I 
I 
s 
4 

6 



Grand Junction Office Analytical Laboratory 

(SECTION 11 V1.05 ANALYTICAL RESULTS 

Customer I D :  IVPOc)OO114 
Ticket I D :  MEDOOOG114 

Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7, 1999 
Lab ID: 258193 

I Requestor: JEFF LIVELY Case: 16495 Date Received: Mar 30, 1999 
Date Collected:  Mas 29, 1999 

# 'ANALYSIS REQUESTED 

METiiOD OF DATE 
RESULTS ERROR WITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
3.7710 1.8420 dprn/aa 04/03/99 RC-19 R05 

<O 5103 NA dpm/sa 04/01/99 RC-19 R05 
25.6700 4.1550 dpm/sa 04/02/99 RC-19 R05 
~2.2630 NA dpm/sa 04/02/99 RC-19 R05 
25.3500 4.1810 dpm/sa 04/02/99 RC-19 R 0 5  

rl. 7490 NA dpm/sa 04/01/99 RC-19 R05 



U. 05 1 
Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS [SECTION I) 
Customer ID: zVP0000115 
Ticket ID: MEDO000115 
Requestor: JEFF LIVELY Case: 16495 

Sampl'e Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7, 1999 
Lab ID: 258194 

Date Received: Mar 30, 1999 
Date Collected: Mar 29, 1999 

DATE METHOD OF 

3 
c 

ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

&nericium-241 4.4100 2.6600 dpm/sa 04/05/99 RC-19 R05 
P~-239+240 4.0260 2.8890 dpm/sa 04/02/99 RC-19 R05 Plutonium-238 ~2.2750 NA dpmlsa 04/02/99 RC-19 R05 Uranium-238 121.8000 15.9100 dpm/sa 04/03/99 RC-19 R05 Uranium-235 8.5630 5.6150 dpm/sa 04/03/99 RC-19 R05 Uranium-234 159.6000 18.4700 dprn/sa 04/03/99 RC-19 R05 



1 
t . 0 5  

Grand Junction Office Analytical Laboratoxy 

ANALYTICAL RESULTS (SECTION I) 

Customer ID: IVP0000116 
Ticket ID: MED0000116 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: April 7, 1999 
Lab ID: 258195 

Case: 16495 ' 

Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 27, ,1999 

METHOD OF DATE 
RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium- 2.38 
Uranium-238 
Uranium-235 
Uranium-234 

PU-239+240 
1.8470 1.3920 dpm/sa 04/05/99 RC-19 R05 
~2.4140 NA .dpm/sa 04/02/99 RC-19 R05 
<1.3000 NA dpm/sa 04/02/99 RC-19 R05 
28.4400 4.8120 dpfi;/Sa 04/03/99 RC-19 RO5 
~3.6050 NA dpm/sa 04/03/99 RC-19 R05 
33.4600 5.2190 dpm/aa 04/03/99 RC-19 R05 



T1.05 

Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS CSECTIOK 1) 

Customer ID: IVP0000117 
Ticket ID: MED0000117 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7 ,  1999 
L a b  ID: 258196 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 29, 1999 

DATE ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 <O. 6939 NA dprn/sa 04/05/99 RC-19 R05 8 P~-239+240 0.7944 0.6380 dpm/sa 04/02/99 RC-19 R05 Plutonium-238 eo.  7579 NA dpm/sa 04/02/99 RC-19 R05 Uranium-238 25.8500 3.6000 dprn/sa 04/03/99 RC-19 R05 Uranium-235 2.6620 1.5090 dpm/sa 04/03/99 RC-19 R05 Uranium-234 25.4100 3.6310 dpm/sa 04/03/99 RC-19 R05 

c 



Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS 

Customer ID: IVP0000118 
Ticket ID: MED0000118 

Requestor: JEFF LTVELY 
Sample Matrix: MISCELLANEOUS 
Project  Number: 332302001 

ANALYSIS REQUFSTED 

(SECTION I) 
Date: April 7, 1999 
Lab ID: 258197 

Case: 16495 
Date Received: Mar 30, 1999 
, D a t e  Collected: Mar 2 9 ,  1999 

DATE METHOD O F  
RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

PU-239+240 
10.1100 3.8580 dpm/sa 04/05/99 RC-19 R05 
74.0900 10.7700 dpm/sa 04/02/99 RC-19 R05 
2.8100 1.9840 dpm/sa 04/02/99 RC-19 R05 

103.2000 '11.1200 dpm/sa 04/03/99 RC-19 R05 
6.0640 2.9770 dpm/sa 04/03/99 RC-19 R05 

101.4000 11.0600 dpm/sa 04/03/99 RC-19 R05 



ri. 05 1 Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS {SECTION I) 

Customer ID: IVPOOOO119 
Ticket ID: MED0000119 

Requestor: JEFF LIWLY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: A p r i l  7 ,  1999 B 
Lab ID:- 258198 

Case: 16495 
Date Received: Mar 30, 1999 - 

e Date Collected: Mar 29, 1999 

METHOD OF 

C 
DATE 

RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium- 2-34 

P~-239+240 
4.8710 2.5240 dprn/sa 04/05/99 RC-19 R05 
~2.0130 
c2.0130 NA dpm/sa 04/02/99 RC-19 R05 
46.3900 7.3760 dprn/sa 04/03/99 RC-19 R05 
~4.6200 
45.0400 7.3550 dpm/sa 04/03/99 RC-19 R05 

NA dpm/sa 04/02/99 RC-19 R05 1 
NA dpm/sa 04/03/99 RC-19 R05 1 



Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS 

Customer ID: IVP0000120 
Ticket ID: MED0000120 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

A N U Y S I S  REQUESTED 

(SECTION I! z 

Date: April 7 ,  1999 
Lab ID: 258199 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 27, 1999 

DATE METHOD OF 
RESULTS ERROR UNITS ANALYZED ANZlLYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 

- 

1.4690 1.0290 dpm/sa 04/05/99 RC-19 R05 
~1.2290 NA dpm/sa 04/02/99 RC-i9 R05 

25.3900 4.0330 dpm/sa 04/03/99 RC-19 R05 
2.2420 1.5130 dpm/sa 04/03/99 RC-19 R05 
24.0400 3.9560 dpm/sa 04/03/99 RC-19 R05 

el. 0820 NA dpm/sa 04/02/99 RC-19 R05 



’1.05 1 
Grand Junction Office Analytical Laboratory 

ANXLYTICAL RESULTS (SECTION I) 
Customer ID: IVP0000121 
Ticket ID: MEDO000121 

Requestor: JEFF LIVELY 
SampIe Matrix: MISCELLANEOUS 
Project Number: 332302001 

Date: April 7, 1999 
Lab ID: 258200 t 
Caae: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 27, 1999 

DATE METHOD OF I ANALYSIS REQUESTED RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
c0.7841 NA dpm/sa 04/05/99 RC-19 R05 
~ 0 . 9 6 6 4  NA dpm/sa 04/02/99 
~0.7914 
37.6600 3.7320 dpm/aa 04/03/99 RC-19 R05 
1.9690 0.9347 dpm/sa 04/03/99 RC-19 R05 

41.1900 3.9400 dpm/sa 04/03/99 RC-1.9 R05 

NA dpm/sa 04/02/99 RC-19 RC-19 R05 R05 1 



a 
ro5 

Grand Junction Office Analytical Laboratory 

ANATYTICAL RESULTS (SECTION I) 
Customer ID: IVP0000125 
Ticket ID: MEDOOOO125 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: April 7, 1999 
Lab ID: 258201 

Case: 16495 
Date Received: Mar 30, 1999. 
Date Collected: Mar 27, 1999 

DATE METHOD OF 
RESULTS ERROR UNITS ANALYZED ANALYSIS 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 
~ 0 . 4 8 7 3  NA dpm/sa 04/05/99 RC-19 R05 
< O .  5695 NA dpm/aa 04/02/99 RC-19 R05 
<O.  5172 NA 'dpm/sa 04/02/99 RC-7 9 R05 
36.0700 3.3330 dprq/sa 04/03/99 RC-19 R05 

37.0400 3.3940 dpm/sa 04/03/99 RC-29 R05 
1.7920 0.7890 dpm/Sa 04/03/99 RC-19 RO5 



'1.05 

Grand,iunction Office Analytical Laboratory 

ANALYTICAL RESULTS 

Customer ID: IVP0000127 
Ticket ID: MED0000127 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project  Number: 332302001 

ANALYSIS REQUESTED 

'; 'CECTlON 3 I) 
Date: April 7, 1999 
Lab ID: 258202 

Case: 16495 
Date Received: Mar 30, 1999 
Date Collected: Mar 27, 1999 

DATE METHOD OF 
RESULTS ERROR UNITS ANALYZED' ANALYSIS 

~ 

Americium-241 

Plutonium-238 
Uranium-238 
Uranium-235 
Uranium-234 

P~-239+240 I ~0.2916 NA dprn/sa 04/05/99 RC-19 R05 
<O. 3893 NA dpm/aa 04/02/99 RC-19 R05 
~0.2634 NA dprn/sa 04/02/99 RC-19 R05 
19.8600 1.8080 dpm/sa 04/03/99 RC-19 R05 
0.9092 0.3885 dpm/sa 04/03/99 RC-19 R05 

20.5900 1.8490 dpm/sa 04/03/99 RC-19 R05 



R.05 

Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS (SECTION I) 
1 Customer ID: IVP0000129 

Ticket ID: MED0000129 

Requestor: JEFF LIVELY 
Sample Matrix: MISCELLANEOUS 
Project  Number: 332302001 a 

Date: April 7, 1999 
Lab ID: 258203 

Case: 16495 
Date Received: Mar 30, 1999 
.Date Collected: Mar 27, 1999 

DATE 
ANALYSIS REQUESTEIj RESULTS ERROR UNITS ANAtYZED I 
Americium-241 I Plutonium-238 
Uranium-238 
Uranium-235 I Uranium-234 

P~-239+240 
1.5030 0.9860 dpm/sa 04/05/99 
<1.1710 NA dpm/sa 04/02/99 
cl. 1710 NA dpm/aa 04/02/99 
55.3000 5.8850 dpm/sa 04/03/99 
1.9800 1.3360 dpm/sa 04/03/99 
67.5500 6.6020 dpm/sa 04/03/99 

METHOD OF 
ANALYSIS 

RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-19 R05 
RC-r9 R05 
RC-19 R05 



Analyte 

I 
I 
I 
I 

KnOWTl Acceptance 
Date Result Value Units Low 

I 
I 
I 
I 
I 
I 
I COMMENTS: 



LCSWR33 QC REPORT 

Lab Name: GJO Analytical Laboratory 

(SECTIOK 1) ' v1.02 I 

Analyte 1 Date 

&nericium-241 04/03/99 

Americium-241 04 f 05/99 

Plutonium-238 04/01/99 

Plutonium-238 04/06/99 

Plutonium-238 04/02/99 

P~-239+240 04/01/99 

KnOWn 
Result 1 Value /Units 

4.7920 

4.7480 

10.8500 

10.8700 

11 0000 

11.3800 

04/06/99 10.9600 

Q4/02/99 11.1800 

4.74 pCi/mL 

4.74 pCi/mL 

10.67 pCi/mL 

CASE: 16495 i 
Low 

4.04 5.23. 

4 ,04  5.23 

9.35 11.6 

10.67 pCi/mL 9.35 11.6 

10.67 pCi/mL 9.35 11.6 

10.5 pCi/mL 9.56 11.87 

10.5 pCi/mL 9.56 11.87 I 
10.5 pCi/mL 9.56 11. a7 

1 
1 
1 
1 
1 
1 
1 



I Acceptance 

I High Analyte I 
Sample Replicat 
Result Result Units 

Americium-241 

P~-239+240 

ranium- 2 34 

Date 

04/03/99 

04/01/99 

04/01/99 

04/02/99 

04/02/99 

04/02/99 
rnim- 235 

I 
I 
I 
I 
I 
I 
I 

Uranium-238 

{SECTION I) 
REPLICATE SAMPLE QC REPORT v1.02 

Laboratory CASE: 16495 

SAMPLE: 258181 

2.3210 1.4170 dpm/sa 

0.1400 0.0392 dpm/sa 

0.2800 0.8631 dpm/sa 

121.0000 115.9000 dpm/sa 

5.9960 6 . 5 5 3 0  dpm/sa 

112.0000 121.0000 dpm/sa 

%RPD I 
-48 .37  

-112.50  

102.02 

- 4 . 3 1  

'8 .88  

7 . 7 3  

I COMMENTS : 



I v1.02 
(SECTION I) 

REPLICATE SAMPLE QC REPORT 

Acceptance Sample Replicat 

Lab Name: GJO Analytical Laboratory 

SAMPLE: 258191 

Analyte 

Americium-241 

Plutonium-238 

PU - 2 3 3 +2 4 0 
Uranian-234 

Uranium-235 

Uranium-238 

I CASE: 16495 

04/03/99 

04/03/99 

%RPD I 
‘ I  

-60.91 

2461.76 I 

2 3 - 2 0  I 3.0400 3.8380 dpm/sa 

47.6000 48.1400 dpm/sa 1.13 

I 

1 COMMENTS : 



I (SECTION I) 
BLANKS QC REPORT 

I Lab Name: GJO Analytical Laboratory 

Calibration Blanks 
Result Units Result Units I I ,  I Date 

I Americium-241 04/03/99 

,Mlericium-241 04/05/99 

Plutonium-238 04/01/99 

Plutonium-238 04/02/99 

Plutonium-238 04/06/99 

1 Pu-239e240 04/01/99 

PU-239+240 

I Uranium-235 Uranium-235 

I Uranium- 2 3 8 

Uranium-238 

04/02/99 

04/06/99 

04/03/99 

04/05/99 

04/03/99 

04/05/99 

04/03/99 

64/05/99 

v1.02 

CASE: 16495 

0.0339 dpm/aa 

0.0445 dpm/sa 

0.0057 dpm/sa 

-0.0033 dpm/sa 

0.0159 dpm/sa 

0.0021 dpm/sa 

0.0058 dpm/aa 

-0.0014 dpm/sa 

0.0193 dpm/sa 

0.0340 dpm/sa 

0.0301 dpm/sa 

0.0140 dpm/sa 

. 0.0371 dpm/sa 

0.0331 dpm/sa 

I 

COMMENTS : 
I 



QUALITY CONTROL SUMMARY 

(SECTION I) 



I 
I 
I 
1 
I 
I 
D 
I 
I 
8 
1 
I 
I 
I 
I 
I 
I 
I 
I 

(SECTION 11) 

RADIOCHEMICAL 

SUPPORTING DOCUMENTATION 

Requisition Number 16495 

The following section contains the analytical supporting documentation for the determination of 
americiufn-241, plutonium isotopes, and uranium isotopes. Commonly used laboratory codes in 
this section include: 

PROCEDURES: 

RC-19: Alpha Spectrometry 

QUALITY CONTROL ABBREVIATIONS: 

' PB: Preparation Blank 
LCS: Laboratory Control Sample 

I 

This section contains 183 pages numbered 1 through 183. 

23-J- 



art of digestion: 3h/ /79 
ornatic pipets calibrated in accord with QC-6 on balance # 9 



WASTREN - -  GRAND JUNCTION, CO 
ALP= SPECTROSCOPY REPORT (SECEON If) I 

6-APR-1999 06:17:25 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File:  ND-AMS_ARCHIVE-R:R 99032743SPBA AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
BATCH ID: 99032743 
SAMPLE DATE: 31-MAR-1999 0O:OO 
SAMPLE TITLE: 
ACQ DATE: 3-APR-1999 13:53 
ELAPSED LIVE TIME: 80002. 
TRACER ID: AM243-82-76-2 - 
LAMBDA VALUE: 100. 

SAMPLE MATRIX: SOIL 
CORRECTED TRACER DPM: 11.271 

ENERGY CAL DATE: 30-MAR-1999 07’:08 
BKG FILENAME: B-033 - 30MAR99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******* 

SAMPLE ID: PBA 
sa ALIQUOT : 1.000E+00 

DETECTOR NUMBER: 0 3 3  
2 7 . 4 %  AVERAGE EFFICIENCY: 

RECOVERY: 85.59% 
TRACER FWHM (kev) : 38.52 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LED CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 0 7 : 0 8  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY , 

1 
5 
I 

*** I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  POSITIVE *** 
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(SECTIONII) 8 WASTREN '-- GRAND JUNCTION, CO 
UPHA SPECTROSCOPY REPORT 

6-APR-1999 06:18:48 
4 

I 
I 

1 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 99032743$258181 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: 258181 BATCH ID: 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.100E-02 sa 
SAMPLE TITLE: DETECTOR NUMBER: 034 
ACQ DATE: 3-APR-1999 13:53 * AVERAGE EFFICIENCY: 22.4% 
ELAPSED LIVE TIME: 
TRACER ID: AM243-82-76-2 * TRACER FWHM (kev) : 39.65 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 x CONFIDENCE LEVEL: 4.65 

2.71 SAMPLE MATRIX: 

* 
99032743 * 

80003. x RECOVERY: 72.97% 1 
LLD CONSTANT: SOIL * 
EFF CAL DATE: 30-MAR-1999 07:lO * ENERGY CAL DATE: 30-MAR-1999 07:lO 

BKG FILENAME: B-034-30MAR99 * 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

sa! 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 10.60 0.40 99.9 2.3213+00 1.4683+00 1.237Ei-00 9.1533-01 

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 
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(SECTIONI! 1 WASTREN - -  GRAND JUNCTION, CO 
. ALPHA SPECTROSCOPY REPORT 

6-APR-1999 0 6 : 1 9 : 1 6  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S_99032743$258182 AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258182 BATCH ID: 99032743 * SAMPLE ID: 
SAMPLE DATE: 31-MAR-1999 0O:OO * 
SAMPLE TITLE: * DETECTOR NUMBER: 035  
ACQ DATE: 3-APR-1999 13:53 * AVERAGE EFFICIENCY: 25.9% 
ELAPSED LIVE TIME: 80002. * RECOVERY: 70.59% I 
TRACER ID: AM243 - 82-76-2 * TRACER FWHM (kev) : 34.40 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

8 
I 

1 
I 

* 

ALIQUOT : 1.8703-02 sa 

ENERGY CAL DATE: 30-MAR-1999 07:11 * EFF CAL DATE: 30-MAR-1999 0 7 ~ 1 1  B 035-30MAR99 * BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
"I 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 10.60 0.40 99.9 2.328E.t.00 1.4?23+00 1.241E+00 9.180E-01 

AM243 5270.0 2736.00 2.00 99.6 6.0273+02 2.7643+01 2.0463+00 1.321E+00 

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 
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WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:19:37 
(SECTION II) 

8 

? 
I 

I 
I 
I 

"I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 99032743$258183 AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.5603-02 sa 

* 
BATCH ID: 99032743 * SAMPLE ID: 258183 

SAMPLE TITLE: * DETECTOR NUMBER: 036 
ACQ DATE: 3-RPR-1999 13:54 * AVERAGE EFFICIENCY: 23.5% 

RECOVERY: 64.43% 1 ELAPSED LIVE TIME: 
AM243 82-76-2 * TRACER FWHM (kev): 27.94 

ROI TYPE: STANDARD LAMBDA VALUE: 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:13 

80001. * 
100. * TRACER ID: - 

EFF CAL DATE: 30-MAR-1999 07:13 * 
BKG FILENAME: B-036-30MAR99 * 

* 
**X***********x*****************************x*x**************************~****** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEWL 
AREA dPm/ sa 2-SIGMA dpm/ sa d p d  

AM-241 5479.1 13.60 0.40 99.9 4.3143+00 2.3993+00 1.7923+00 1.3263+00 

AM243 5270.0 2270.60 2.40 99 - 6 7.2253+02 3.5453+01 3.154E+00 2.008E+00 

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 

1 
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WASTREN -- GRAND JUNCTION, CO 

,6-APR-1999 06:19:57 
ALPHA SPECTROSCOPY REPORT (SECTION ll) I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ******* 
Spectral File: ND AMs ARCHIVE S:S 99032743$258184-AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258184 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.3503-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 037 
ACQ DATE: 3-APR-1999 13:54 * AVERAGE EFFICIENCY: 22.9% 
ELAPSED LIVE TIME: 80005. * RECOVERY: 68.08% I 
TRACER ID: AM243 - 82-76-2 f TRACER FWHM (kev) : 32.57 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 

1 1 . 2 7 1  * CONFIDENCE LEVEL: 4.65 
SOIL * 'LLD CONSTANT: 2 . 7 1  

CORRECTED TRACER DPM: 
SAMPLE MATRIX: 
ENERGY CAL DATE: 30-MAR-1999 07:14 * EFF CAL DATE: 30-MAR-1999 07:14 

I 
I 

I 
I 

1P 
* 

BKG FILENAME: B-037-30MAR99 * 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
"s 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 11.60 0.40 9 9 . 9  4.1443+00 2.5023+00 2.019E+00 1.4933+00 

AM243 5270.0 2329.60 0.40 99.6 8.3493+02 4.0663+01 2.0253+00 1.4983+00 

............................................................................... 

*** 
***  POSITIVE *** 

RECOUNT SAMPLE CL 5 0.067 *** 
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(SECTlON li) 1 WASTREN -- GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:20:18 12 

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE S:S 99032743$258185_AM.CF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258185 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.6903-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER : 038 
ACQ DATE: 3-APR-1999 13:54 * AVERAGE EFFICIENCY: 22.2% 
ELAPSED LIVE TIME: 80003. * RECOVERY: 7 3 . 5 6 %  I 
TRACER ID: AM243-82-76-2 * TRACER FWHM (kev) : 27.14 
LAMBDA VALtm: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4 . 6 5  
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:15 * EFF CAL DATE: 30-MAR-1999 0 7 ~ 1 5  

* m 

I 
I B 038 30MAR99 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

""1 
I 

AREA d P d  sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 9.20 0 . 8 0  99.9 2.4973+00 1.749E-tOO 1.8643+00 1.300E-tOO 

AM243 5270.0 2449.60  2.40 9 9 . 6  6.6693+02 3.1963+01 2.6993+00 1.718E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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(SECTION I!) 1 
14 

WASTREN - *  GRAND JUNCTION, CO 

6-APR-1999 06:21:05  
ALPHA SPECTROSCOPY REPORT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND-AMS-ARCHIVE-S:S-99032743$258186 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258186 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT: 2.4803-02 Sa 
SAMPLE TITLE: * DETECTOR NUMBER: 039 
ACQ DATE: 3-APR-1999 13:54 * AWRAGE EFFICIENCY: 23.2% 
EUPSED LIVE TIME: 80001. * RECOVERY: 66.54% # 

AM243 82-76-2 * TRACER FWHM (kev) : 47.46 
ROI TYPE: STANDARD LAMBDA VALUE: 

CORRECTED TRACER DPM : 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

EFF CAL DATE: 30-MAR-1999 07:17 

J 
I 

I 
I 

* 

TRACER ID: - 100 * * 

* ENERGY CAL DATE: 30-MAR-1999 07:17 
BKG FILENAME: B-039-30MAR99 * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ s a  2-SIGMA dpm/ sa dpm,! 

AM-241 5479.1 13.00 2.00 99.9 2.547Ec00, 1.5643+00 1.820E+00 1.175E-tOO 

AM243 5270.0 2312.00 2-00 99.6 4.5453+02 2.219~+01 1.8253+00 1.179E+00 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** 
t** 

POSITIVE ***  
RECOUNT SAMPLE CL > 0.067 *** 

8 

I 
I 
1 
8 
I 
I 
I 

e 



.. c -  

& 

N 

N 

mP I 

E 
a 

Q) 
d e e  

r b l d  c n c n  cn 

Y 

E 
-A 
E- 

$ 
-rl 
.J 

3 



I 
9 
I 

I 

(SECTION li) WASTREN -- GRAND JUNCTION, CO 
ALPHA. SPECTROSCOPY REPORT 

6-APR-1999 06:21:38 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE-S:S 99032743$258187 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99 03 2 743 * SAMPLE I D :  258187 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2 . 8 3 0 3 - 0 2  sa 
SAMPLE TITLE: * DETECTOR NUMBER : 040 
ACQ DATE: 3-APR-1999 1 3 ~ 5 4  * AVl3RAGE EFFICIENCY: 2 3 . 2 %  
ELAPSED LIVE TIME: 80004. * 
TRACER ID: AM2.43-82-76-2 * TRACER FWHM (kev) : 3 1 . 4 9  
LAMBDA VALUE: 1 0 0 .  * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 1 1 . 2 7 1  * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * 'LLD CONSTANT: 2.71 
ENERGY C3.L DATE: 30-MAR-1999 07:18 * EFF CAL DATE: 30-MAR-1999 07:18 

16 

* 

68.18% I RECOVERY: 

B 040-3OMAR99 f BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c 
""I 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-281 5 4 7 9 . 1  11.80 1.20 99.9 1.981E+00 1 . 2 3 7 3 + 0 0  1.310E+00 8.8243-01 

AM243 5270.0 23'65.20 0.80 9 9 . 6  3 . 9 8 3 3 + 0 2  1.928E+01 1.157E+00 8.06SE-01 I 
*** POSITIVE *** 
*** RECOUNT SAMPLE CL 0.067 *** 

I 

1 
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I 
WASTREN - -  GRAND JUNCTION, CO (SECTION II) 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:22:12 18 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMS-ARCHIVE-S:S_99032743$258188-AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4. .. 

I 

I 

BATCH ID: 99032743 * SAMPLE ID: 258188 

SAMPLE TITLE: * DETECTOR NUMBER: 041 
ACQ DATE: 
ELAPSED LIVE TIME: 80001. * RECOVERY: 

AM243 82-76 -2  * TRACER FWHM (kev) : 4 7 . 8 4  
STANDARD LAMBDA VALUE: 100. * ROI TYPE: 

CORRECTED TRACER DPM: 1 1 . 2 7 1  * CONFIDENCE LEVEL : 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.8903-02 sa 

3-APR-1999 1 3 ~ 5 5  * AVERAGE EFFICIENCY: 23.2% 
79.11% 

TRACER ID: - 

ENERGY CAL DATE: 30-MAR-1999 07:20 * EFF CAL DATE: 30-MAR-1999 07:20 
BKG FILENAME: B-041-30MAR99 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

"p AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 8.80 1 . 2 0  99.9 1.905E+00 1.405E+00 1.6893+00 1.138E+00 

AM243 5 2 7 0 . 0  2 7 4 6 . 4 0  1 . 6 0  99.6 5,9633+02 2.7423+01 1.8663+00 1.2273+00 I 
*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0 . 0 6 7  *** 
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I (SECTION II) WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

.6-APR-1999 06:22:46 20 

I 
I 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Spectral File: ND AMs ARCHIVE S:S 99032743$258189-AM.CF 
................................................................................. 

BATCH ID: 99032743 * SAMPLE ID: 258189 
SAMPLE DATE: 31-MAR-1999 0O:OO f ALIQUOT : 3.8803-02 aa 
SAMPLE TITLE: * DETECTOR NUMBER: 042 
ACQ DATE: 
ELAPSED LIVE TIME: 80002. * RECOVERY: 
TRACER ID: AM243-82-76-2 * TRACER FWHM (kev) : 3 0 . 6 6  
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 

11.271 * CONFIDENCE LEVEL: 4.65 
SOIL * LLD CONSTANT: 2.71 

CORRECTED TRACER DPM: 
SAMPLE MATRIX: 
ENERGY CAL DATE: 30-MAR-1999 07:21 f EFF CAL DATE: 30-MAR-1999 0 7 ~ 2 1  

* 

3-APR-1999 13:55 AVERAGE EFFICIENCY: 23.9% 
67.08% 

B 042-3OMAR99 * BKG FILENAME: - 
' f  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL NUCLIDE ENERGY NET 

"I 

8 

AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 4.80 1.20 99.9 5.7813-01 6.1393-01 9.3983-01 6.3313-01 

AM243 5270.0 2404.40 1.60 99.6 2.9053+02 1.3963+01 1 . 0 3 8 E + 0 0  6.8273-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0.067 *** 
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1 WASTREN ALPHA SPECTROSCOPY -- GRAND JUNCTION, REPORT CO (SECTION I() 
22 6-APR-1999 06:23:19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  99032743$258190-AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t 

BATCH ID: 9 903 2 743 * SAMPLE ID: 258190 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.600E-02 Sa 
SAMPLE TITLE: * DETECTOR NUMBER : 043 
ACQ DATE: 
ELAPSED LIVE TIME: 80003. * RECOVERY: 

AM243 82-76-2 * TRACER FWHM (kev) : 41.49 
STANDARD 

TRACER ID: - 
LAMBDA VALUE: 100. JI ROI TYPE: 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL : 4.65 

2.71 SAMPLE MATRIX: SOIL * LLD CONSTANT: 
ENERGY CAL DATE: 30-MAR-1999 0 7 ~ 2 2  * EFF CAL DATE: 30-MAR-1999 07:22 

3-APR-1999 13:55 * AVERAGE EFFICIENCY: 23.0% 
79.94% g 

1 
B 043 30MAR99 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
"r 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL NUCLIDE ENERGY NET 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 9.80 1-20 99.9 2.4983+00 1.7323+00 1.989E+OO 1.340E+00 

AM243 5270.0 2755.20 0.80 99.6 7.0443+02 3.230E+01 1.7563+00 1.225E+OO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
*** POSITIW *** 

RECOUNT SAMPLE CL > 0.067 *** 
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(SECTION II) fi WASTREN -- GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY =PORT 

6-APR-1999 06:16:26 24 

s 
1 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND-AMS-ARCHIVE_C:C-99032743$LCSWR33A_AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
BATCH ID: 99032743 * SAMPLE ID: LCSWR3 3A 
SAMPLE DATE: 1-APR-1985 0O:OO * ALIQUOT : 2 . 5 0 0 E - 0 1  mL 
SAMPLE TITLE: * DETECTOR NUMBER: 044 
ACQ DATE: 3-APR-1999 13:56 * AVERAGE EFFICIENCY: 2 1 . 8 %  
ELAPSED LIVE TIME: 80003. * RECOVERY: 73.01% 
TRACER ID: ~ ~ 2 4 3 - 8 2 - 7 6 - 2  * TRACER FWHM (kev) : 3 9 . 9 1  
LAMBDA VALUE: 1 0 0 .  * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.269 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL LLD CONSTANT: 2 . 7 1  
ENERGY CAL DATE: 30-MAR-1999 07:24 * EFF CAL DATE: 30-MAR-1999 0 7 : 2 4  
BKG FILENAME: B-044-30MAR99 * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENEkGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

d! 
AREA P W  mL 2-SIGMA p C i /  mL p C i /  

AM-241 5479.1 552.00 0.00 99.9 4.7923-1-00 4,8513-01 2.3003-02 2 . 3 0 0 3 - 0 2  

AM243 5270.0 2381.20 0.80 99.6 2.031E+01 9.8243-01 5.8503-02 4.0793-02 

*** POSITIVE *** 

I 

I 
e 
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(SECTION 11) WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 06:18:26  
. ALPHA. SPECTROSCOPY REPORT 

26 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: M3 AMs ARCHIVE S:S 99032743$258181D AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258181D BATCH ID: 9 9032 74 3 * SAMPLE ID: 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.100E-02 sa 

DETECTOR NUMBER : 045 SAMPLE TITLE: 
ACQ DATE: 3-APR-1999 13:56 * AVERAGE EFFICIENCY: 24.0% 
ELAPSED LIVE TIME: 80001. RECOVERY: 75.70% 4 
TRACER ID: AM243-82-76-2 * TRACER FWHM (kev) : 42.68 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 1 1 . 2 7 1  * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:26 EFF CAL DATE: 30-MAR-1999 07:26 

* 

B 045 30MaR99 * BKG FILENAME: - - * 

a 
""II 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 7.20 0.80 99.9 1.417E+00 1.138E+00 1.3523+00 9.4263-01 

AM243 5270.0 2718.40 1.60 99.6 5.3673+02 2.4743+01 1.696E+00 1.116E+00 1 
*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 
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I (SECTION 11) I WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 0 6 : 2 4 : 2 8  28 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMS-ARCHIVE_S:S-99032743$258191 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258191 BATCH ID: 99032743 * SAMPLE ID: 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.8703-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 046 
ACQ DATE: 3 -APR-1999 13 : 56 * AVERAGE EFFICIENCY: 23.8% 
ELAPSED LIVE TIME: 8 0 0 0 1 .  RECOVERY: 62.28% 5 
TRACER ID: AM243-82-76-2 TRACER FWHM (kev) : 37.51 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL : 4.65 
SAMPLE MATRIX: SOIL * ' LLD CONSTANT: 2.71 I 
ENERGY CAL DATE: 30-MAR-1999 0 7 : 2 7  * EFF CAL DATE: 30-MAR-1999 07:27 

B 046-30MAR99 * BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKE %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

"0 AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 15.20 0.80 99.9 4.112E+00 2.19834-00 1.8583+00 1.29634-00 

AM243 5270.0 2221,OO 2.00 99.6 6.0273+02 2.985E+01 2.520E-1.00 1.6283+00 1 
*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL 0.067  *** 
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(SECTION II) 4 WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:24:52 

1 
1 

1 
I 
I 

"4 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * LO* * * 
Spectral File: ND AMs ARCHIVE-S:S 99032743$258192-AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258192 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 2.2603-02 aa 
SAMPLE TITLE: * DETECTOR NUMBER: 047 
ACQ DATE: 3-APR-1999 13:56 * AVERAGE EFFICIENCY: 23.6% 
ELAPSED LIVE TIME: 

AM243 02-76-2 * TRACER FWHM (kev) : 38.96 
STAND24RD LAMBDA VALUE: 100. * ROI TYPE: 

CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:28 * EFF CAL DATE: 30-MAR-1999 07:28 

80002. * RECOVERY: 76.84% I 
TRACER ID: c 

B 047 30MAR99 * BKG FILENAME: - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENE'RGY NET BKG %KEN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 6.80 1.20 99.9 1.2463+00 1.070E+00 1.430E+00 9.6353-01 

AM243 5270.0 2712.20 2.80 99.6 4.9873+02 2.301E+01 1.929E+OO lf214E+00 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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(SECT'BN 'I) I 
WASTREN -- GRAND JUNCTION, CO 

ALPHA SPECTROSCOPY REPORT 
6-APR-1999 06:26:11 

32 
1 
I 
I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

..................................................................... 
Spectral File: ND AMs ARCHIVE S:S 9 9 0 3 2 7 4 3 $ 2 5 8 1 9 3  AM.CNF 

* 
BATCH ID: 9 9 0 3 2 7 4 3  * SAMPLE ID: 2 5 8 1 9 3  
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.5603-02 

048 SAMPLE TITLE: * DETECTOR NUMBER : 
ACQ DATE: 3-APR-1999 1 3 : 5 7  * AVERAGE EFFICIENCY: 2 3 . 8 %  
ELAPSED LIVE TIME: 8 0 0 0 4 .  * RECOVERY: 5 5 . 5 6 %  

AM243 82-76-2 * TRACER FWHM ( kev ) :  3 2 . 7 1  TRACER ID: 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 1 1 . 2 7 1  * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 . 7 1  
ENERGY CAL DATE: 30-MAR-1999 0 7 : 3 0  * EFF CAL DATE: 30-MAR-1999 0 7 : 3 0  
BKG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

sa 

- 

B 048-3OMAR99 * - * 

t 
""I 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE EEJERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5 4 7 9 . 1  1 7 . 0 0  0 . 0 0  9 9 . 9  3 . 7 7 1 3 + 0 0  1 . 8 4 2 3 + 0 0  6.011E-01 6.011E-01 

AM243 5 2 7 0 . 0  1 9 7 8 . 6 0  2 . 4 0  9 9 . 6  4 . 4 0 3 3 + 0 2  2.2753+01 2 . 2 0 6 3 + 0 0  1.405E-tOO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0 . 0 6 7  *** 
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(SECT'oN 3 .  '3 1 
W A S T R E N  -- GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:27:04 

1 
I 

1 
1 
1 
"1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND~AMS~ARCHIvE~S:S~99032743$258194~AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
BATCH ID: 99032743 SAMPLE ID: 258194 

SAMPLE TITLE: * DETECTOR NUMBER : 033 
ACQ DATE: 5-APR-1999 07:24 * AVERAGE EFFICIENCY: 27.4% 
ELAPSED LIVE TIME: 80002. * RECOVERY: 82.70% I 
TRACER ID: AM243 - 82-76-2 * TRACER FWHM (kev) : 39.28 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL': 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:08 * EFF CAL DATE: 30-MAR-1999 07:08 

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 8.700E-03 aa 

BKG FILENAME: B-033-30MAR99 * 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 11.60 0.40 99.9 4.410E+00 2.6603+00 2.1483+00 1.5893+00 

AM243 5270.0 3397.00 2.00 99.6 1.2963+03 5.5263+01 3.5413+00 2.2873+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S-99032743$258195 AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE ID: 258195 BATCH ID: 99032743 * 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : '2.170E-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER : 034 
ACQ DATE: 5-APR-1999 07:24 * AVERAGE EFFICIENCY: 22.4% 
ELAPSED LIVE TIME: 80006.  * 
TRACER I D :  AM243 - 82-76-2 * TRACER FWHM (kev) : 31.80 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

I 
I 

I 
i 
ff 

"1 

* 

RECOVERY: 63.62% 1 

ENERGY CAL DATE: 30-MAR-1999 07:lO t EFF CAL DATE: 30-MAR-1999 07:lO 
B-034 30MAR99 * BKG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 7.60 0.40 99.9 1.8473+00 1.3923+00 1.3733+00 1.016E+00 

AM243 5270.0 2130.40 1.60 99.6 5*194E+02 2.614E+01 2.095E+00 1.3783+00 I 
*** 
+** 

POSITIVE *** 
RECOUNT SAMPLE CL > 0.067 *** 
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1 
I 

I 
I 
I 

"p 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 99032743$258196 AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258196 

SAMPLE TITLE: * DETECTOR NUMBER: 035 
ACQ DATE: 5-APR-1999 07:25 * AVERAGE EFFICIENCY: 25.9% 
ELAPSED LIVE TIME: 80005. * RECOVERY: 66.87% I 
TRACER ID: AM243 - 82-76-2 * TRACER FWHM (kev) : 52.81 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:ll * EFF CAL DATE: 30-MAR-1999 07:11 
BKG FILENAME: 

* 

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 3.5303-02 sa 

B 0 3 5  30MAR99 * - - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY . 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 3.60 0.40 99.9 4.4203-01 5.014E-01 6.9393-01 5.133E-01 

AM243 5270.0 2592.00 2.00 99.6 3.193Ec02 1.4923+01 1.144E+00 7.3893-01 I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0,067 *** I 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........................................................................ 
Spectral File: ND AMs ARCHIVE S:S 99032743$258197-AM.CF 

* 
BATCH ID: 99032743 
SAMPLE DATE: 31-MAR-1999 0O:OO 
SAMPLE TITLE: 
ACQ DATE: 5-APR-1999 07:25 
EIAPSED LIVE TIME: 80005. 

AM243 82-76-2 TRACER ID: 

CORRECTED TRACER DPM: 11.271 

ENERGY CAL DATE: 30-MAR-1999 07:13 
BKG FILENAME: B - 036-30MAR99 

- 
LAMBDA VALUE: 100 * 

SAMPLE MATRIX: SOIL 

* 
* 
* 
* 
* 
* 
* 

' *  
* 
* 

SAMPLE ID: 258197 
sa ALIQUOT: 1.4603-02 
036 DETECTOR NUMBER: 

23.5% AVERAGE EFFICIENCY: 
RECOVERY: 61.78% 
TR?iCER FWHM (kev) : 3 2 . 8 1  
ROI TYPE: STANDARD 
CONFIDENCE LEVEL : 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 07:13 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 
I 
I 

* I 
I 

"p 

I 
I 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BRG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

~ ~ - 2 4 1  5479.1 28.60 0.40 99.9 ~ . o ~ ~ E + o I  3.858~+ao i.997~+00 i.477~+00 

~ ~ 2 4 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5270. o 21'77.60 2.40 99.6 7.7203+02 3.8473+01 3.515~+00 2 2383+00 I 

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 
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4% 
1 
I 

I 
I 
I 

"0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 99032743$258198 AM.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH I D :  99032743 * SAMPLE ID: 258198 

SAMPLE TITLE: * DETECTOR NUMBER : 037 
ACQ DATE: 5-APR-1999 0 7 : 2 5  * AVERAGE EFFICIENCY: 22.9% 
ELAPSED LIVE TIME: 80005. * RECOVERY: 75.65% I 
TRACER ID: AM243 - 82-76-2 * TRACER FWHM (kev) : 40.30 

ROI TYPE: STANDARD LAMBDA VALUE: 100. * 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:14 * EFF CAL DATE: 30-MAR-1999 07:1'4 

* 

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.390E-02 sa 

BKG FILENAME: B-037-30MAR99 * 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

"4-241 5479.1 15.60 0.40 99.9 4.8713+00 2.5243+00 1.7643+00 1.305E+00 

AM243 5270.0 2588.60 0.40 99.6 8.109E+02 3.803E+01 1.770E+00 1.310E+00 

*** 
***  POSITIVE *** 

RECOUNT SAMPLE CL 5 0.067 *** I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
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I 
WAS= -- GRAND JUNCTION, CO (SECTION 11) 

4 4  
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:30:37 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND-AMs ARCHIVE S:S-99032743$258199 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

c 
I 

258199 1 
ELAPSED LIVE TIME: 80004. RECOVERY: 79.21% 1 

I 

SAMPLE ID: 99032743 * 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 2.6703-02 sa 
BATCH ID: 

SAMPLE TITLE: DETECTOR NUMBER: 038 
ACQ DATE: 5-APR-1999 07:25 * AVERAGE EFFICIENCY: 22.2% 

TRACER ID: AM243-82-76-2 * 
* 

TRACER FWHM (kev) : 49.22 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 

* CONFIDENCE LEVEL: 4.65 CORRECTED TRACER DPM: 11.271 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:15 EFF CAL DATE: 30-MAR-1999 07:15 * 

B 038-3OMAR99 * BKG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

I 
"f 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE EmRGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dpmi 

AM-241 5479.1 9.20 0.80 99.9 1.4693+00 1.029E+00 1.097E-t-00 7.6503-01 

AM243 5270.0 2634.60 2 -40 99.6 4.2213+02 1*972E+Ol 1.588E+OO l.OllE+OO 

***************tX************************************************************** 

*+* 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral Fi le :  ND-AMs ARCHIVE S:S 99032743$258200 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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46 
1 
1 

79.77% 23*2rk I 
I 
I 
I 

* 
BATCH ID: 9 903 2 743 * SAMPLE ID: 258200 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT: 4.800E-02 

DETECTOR NUMBER : 039 SAMPLE TITLE: * 
ACQ DATE: 5-APR-1999 0 7 : 2 5  * AVERAGE EFFICIENCY: 
ELAPSED LIVE TIME: 80003. * RECOVERY: 

AM243 82-76-2 * TRACER FWHM (kev): 41.92 TRACER ID: 
LAMBDA VALUE: 1 0 0 .  * ROI TYPE: STANDARD 

CONFIDENCE LEVEL : 4.65 CORRECTED TRACER DPM: 11.271 * 
SAMPLE MATRIX: SOIL ’ *  LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:17 * EFF CAL DATE: 30-MAR-1999 07:17 
BKG FILENAME: 8-039-30MAR99 * 

sa 

- 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA d P d  sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 8.00 2.00 99.9 6.7553-01 5 . 5 6 1 3 - 0 1  7.8413-01 5.0653-01 

I AM243, 5270.0 2772.00 2.00 99.6 2.3483+02 1.075E+01 7.8663-01 5.081E-01, 

*** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0.067 *** 
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b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND-AMS-ARCHIVE-S:Sh99032743$258201 AM.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* " 
BATCH ID: 9 903 2 743 * SAMPLE ID: 258201 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : *6.400E-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 040 
ACQ DATE: 5-APR-1999 07:26 * 
ELAPSED LIVE TIME: 80004. * RECOVERY: 81.04% I 
TRACER ID: AM243 I 82-76-2 * TRACER FWHM (kev) : 38.53 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL : 4.65 
SAMPLE MATRIX: SOIL ' * LLD CONSTANT: 2.71 

AVERAGE EFFICIENCY: 23.2% 

1 
ENERbY CAL DATE: 30-MAR-1999 07:18 * EFF CAL DATE: 30-MAR-1999 07:18 
BKG FILENAME: B-040-30MAR99 * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

"1 
I 

AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 7.80 1.20 99.9 4.8713-01 3.8543-01 4.8733-01 3.283E-01 

AM243 5270.0 2811.20 0.80 99.6 1.7613+02 8,0243+00 4.3033-01 3.000E-01 

***x*~**************************************~x~********************************  

*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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- ' (SECTION 11) I WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 0 6 ~ 3 2 ~ 2 6  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $9 * ****** 
Spectral File: ND AMs ARCHIVE-S:S-99032743$258202 AM.CNF 
................................................................................ 

.L. 
I 

SAMPLE ID: 258202 BATCH ID: 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.163E-01 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 041 
ACQ DATE: 5-APR-1999 07:26 * AVERAGE EFFICIENCY: 23.2% 

99032743 * 

ELAPSED LIVE TIME: 80002. * RECOVERY: 74.47% I 
I 
I 

AM243 82 -76 -2  TRACER FWHM (kev): 51.26 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL : 4.65 
SAMPLE MATRIX: SOIL LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:20  

TRACER ID: I 

* EFF CAL DATE: 30-MAR-1999 0 7 ~ 2 0  
BKG FILENAME: B-041-30MAR99 * 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY . 

NUCLIDE ENERGY NET BKG %AEN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

"1 
I 

AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 4.80 1.20 99.9 1.7943-01 1.905E-01 2.9163-01 1.9643-01 

AM243 5270.0 2585.40 1.60 99.6 9.6913+01 4.551E.t.00 3.2213-01 2.118E-01 

*** RECOUNT SAMPLE CL > 0.067 *** I 
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(SECTION 11) WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

52 6-APR-1999 .06 : 33 : 05 

1 
1 

I 
I 
I 
"I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S : S  99032743$258203-AM.CF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

BATCH ID: 99032743 * SAMPLE ID: 258203 

SAMPLE TITLE: * DETECTOR NUMBER: 042 
ACQ DATE: 5-APR-1999 07 : 26 * AVERAGE EFFICIENCY: 23.9% 
ELAPSED LIVE TIME: 80002. * RECOVERY: 81.34% 1 
TRACER ID: AM243 82-76-2 * TRACER FWHM (kev) : 46.43  
W D A  VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.271 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL ' *  ' LLD CONSTANT: 2.71 

* 

SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.7703-02 sa 

ENERGY CAL DATE: 30-MAR-1999 07:21 * EFF CAL DATE: 30-MAR-1999 0 7 ~ 2 1  
B 042 30MAR99 * BKG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 10.80 1-20 99.9 1.503E+00 9.860E-Q1 1.086E+00 7.3133-01 

AM243 5270.0 29'15.40 1.60 99.6 4.069Ei-02 1.8283+01 1.199E+00 7,8873-01 

*** 
*** POSITIVE *** 

RECOUNT SAMPLE CL > 0.067 *** 
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WASTREN - -  GP-D JLTNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-3999 06:23:44 
a4 

I **************************f**************************~*****~***************x~**x* 

*****************7***'j;*,,,,,,7*******=~**7*~***************************x****~****~***** 
Spectral File: ND AMs aRCHIVE S : S  99032743$25819iD-A~.CNF 

* 
BATCH ID: 99032743 * 
SAMPLE DATE: 31-MAR-1999 0O:OO * 
SAMPLE TITLE: * 
ACQ DATE: 5-APR-1999 0 7 ~ 2 7  * 
ELAPSED LIVE TIME: 8 0 0 0 0 .  * 
TRACER ID: -243-82-76-2 * 
LAMBDA VALUE: 100. x 
CORRECTED TRACER DPM: 11.271 * 
SAMPLE MATRIX: SOIL * 
ENERGY CAL DATE: 30-MAR-1999 07:22 * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BKG FILENAME: B-043-30MAR99 * * 

SAMPLE ID: 
ALIQUOT : 1.870E- 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWHM (kev) : 
ROI TYPE: 
CONFIDENCE LEVEL : 
LLD CONSTANT: 
EFF CAL DATE: 3 0 - m - 1  

. . . . . . . . . . . . . . . . . . . . . . .  

258191D 
,02 Sa 

043 
2 3 . 0 %  
69.99% 
3 5 . 5 2  

STANDARD 
4.65 
2.71 

999 07:22 

************* 

1 
8 
c 
I 
I NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

AM-241 5479.1 8 . 8 0  1.20 99.9 2.1923+00 1.617E+00 1.944Ec00 1.309E+00 

AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

I AM243 5270.0 2412.20 0.80 99.6 6.0273+02 2.8963+01 1.716E+00 1.197E+00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** POSITIVE *** 
***  RECOUNT SAMPLE CL > 0.067 ***  
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I 
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I '  Q --. WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY -PORT 

6-APR-1999 06:16:53 
". I..* . . : !*J& I ! )  

- 

I 
1 
I 
8 
I 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * SU * * * 
Spectral F i l e :  ND AMs ARCHIVE C:C 99032743SLCSWR33B AM.CNF 
................................................................................. 

BATCH ID: 99032743 * SAMPLE ID: LCSWR33B 
SAMPLE DATE: I-APR-1985 0O:OO * ALIQUOT : 2.500E-01 mL 
SAMPLE TITLE: rt DETECTOR NUMBER: 044 
ACQ DATE: 5-APR-1999 07:27 * AVERAGE EFFICIENCY: 21.8% 

RECOVERY: 72.09% ELAPSED LIVE TIME: 8 0 0 0 0 .  * 
TRACER ID: AM243-82-76-2 TRACER FWHM (kev) : 38.35 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 11.269 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MaR-1999 07:24 * EFF CAL DATE: 30-MAR-1999 07:24 

* 

B 044-3OMAR99 * BKG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8 NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA pci/ mL 2-SIGMA pCi/ mL pCi/ 

AM-241 5479.1 540.00 0.00 99.9 4.7483+00 4.8493-01 2,3303-02 2.3303-02 

8 AM243 5270.0 2351.20 0.80 99.6 2.031E-tOl 9.8693-01 5 . 9 2 4 3 - 0 2  4,1313-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** POSITIVE ***  
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WASTRETS - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 06:17:59 

I 
* * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * f * * * * * * * * * * * * * * * * * * * * * 532 * * * * * 
Spectral File: ND-AMS-ARCHIVE_R:R 99032743SPBB AM.CNF 

BATCH ID: 99032743 SAMPLE ID: PBB 1 
SAMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.000E+00 

DETECTOR NUMBER: SAMPLE TITLE: 
AVERAGE EFFICIENCY: ACQ DATE: 5-APR-1999 07:28 
RECOVERY: 78.73% I ELAPSED LIVE TIME: 
TRACER FWHM (kev) : 47.17 AM243 82-76-2 
ROI TYPE: STANDARD 

CORRECTED TRACER DPM: 11.271 CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL LLD CONSTANT: 2.71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 
* 
* 
* 

Sa 
045 

24.0% 80000. * 
* 
* 
** 
* 
* 
* 

1 
1E 
I 

""I 

TRACER ID: 
I LAMBDA VALUE: 100. 

EFF CAL DATE: 30-MAR-1999 07:26 ENERGY CAL DATE: 30-MAR-1999 07:26 
B 045-3OMAR99 BKG FILENAME: - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE A C T I V I T Y  SUMMARY 

CRIT LEVEL MDC NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

AM-241 5479.1 11.20 0.80 99.9 4,4513-02 2.7993-02 2.7293-02 1.9033-02 

*** POSITIVE *** 
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Sample Preparation and Analysis Log 

Sample Type: Various Solids (chipped paint, concrete, and cinder block) 6u 



:“rqtqq WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:14:47 
) +  . ALPHA SPECTROSCOPY REPORT A? .i’ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 i  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE R:R 99032744SPBA-PU.CNF 

ATCH ID: 99032744 * SAMPLE ID: PBA sa 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT: 1.000E+00 033 

27.4% CQ DATE: 1-APR-1999 15:33 * AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80003. * RECOVERY: 77.28% RACER ID: 

* E 
B 
SAMPLE TITLE: * DETECTOR NUMBER: 

50.26 
100. ROI TYPE: STANDARD 

9 . 1 5 1  * CONFIDENCE LEVEL; 4.65 
SOIL * * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 07:08 * EFF CAL DATE: 30-MAR-1999 07:08 

PU242 82-75-5 * TRACER FWHM (kev): - e 
E?ET:?kCI?,R DPM : 
AMPLE MATRIX: 

KG FILENAME: B 033 30MAR99 * - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SuMMaRY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL sa AREA dpml sa 2-SIGMA dpm/ sa dpm/ 
kJ-238 5487.1 1.60 0 , 4 0  99.9 5.6653-03 1.041E-02 2.001E-02 1.4603-02 

U-239 5147.7 0.60 2.40 99.9 2.1243-03 1.4093-02 3.5103-02 2.2353-02 

(U242 4890.7 2597.60 2.40 100.4 9.151E+00 4.2763-01 3.4923-02 2.2243-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 



3N t 
62 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 4; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'Ir, . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
w 

a 
a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - :  . i  a 



* WASTREN A -  GRAND JUNCTION, CO ; $ ?  

ALPHA SPECTROSCOPY REPORT 
6-APR-1999 13:15:44 

*h Y 1 r d * '  ii, 

6; I 
s 
E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S 99032744$258181 PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258181 ATCH ID: 99032744 * SAMPLE ID: 
AMPLE DATE: 31-M&R-1999 0O:OO * ALIQUOT : 2.100E-02 sa 

DETECTOR NUMBER : 034 
CQ DATE: 1-APR-1999 15:41 * AVERAGE EFFICIENCY: 22.4% 
LAPSED LIVE TIME: 80000. * RECOVERY: 68.50% 
RACER ID: PU242 - 82-75-5 * TFtACER FWHM (kev) : 23.93 

100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL: 4.65 

ENERGY CAL DATE: 30-MAR-1999 07:lO * EFF CAL DATE: 30-MAR-1999 07:lO 

* 

SAMPLE TITLE: * 

e 
AMPLE MATRIX: SOIL * LLD CONSTANT: ,2.7i 

~ ~ & T ~ % k . F , € ?  DPM : 

B 034-30MAR99 * - KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA dpml sa dpm/ Sa sa 2-SIGMA dpm/ 

6,-238 5487.1 0.60 0.40 99.9 1.400E-01 5.0273-01 1.319E+00 9.7553-01 

1 . 2 0  2 . 8 0  9 9 . 9  2.800E-01 1.056E-i-00 2.4483+00 1.540E+00 pu-239 5147m7 
PU242 4890.7 1876.80 1 . 2 0  100.4 4.3573+02 2.300E+01 1.812E+00 1.221E+00 

*** RECOUNT SAMPLE CL 3 0.067 *** 

I 
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r *  I ,  WASTREN - -  GRAND JUNCTION, CO - *d ? ** ,'i 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 13:15:57 65 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMS_ARCHIVE-S:S-99032744$258182 PU.CNF 
********X*******=*********f**********************=*~********.tt***************** 

ATCH ID: 99032744 SAMPLE ID: 258182 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.8703-02 sa 

035 
CQ DATE: 1-APR-1999 15:42 * AVERAGE EFFICIENCY: 25.9% 
LAPSED LIVE TIME: 80004. RECOVERY: 64.29% 
RACER ID: PU242-82-75-5 * TRACER FWHM (kev) : 

I 
d 
L 
e 

* 
* 

DETECTOR NUMBER : * SAMPLE TITLE: 
* 

2 3 . 8 0  
100. *. ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL: 4.65 

&%EG?kCFJ? AMPLE MATRIX: DPM : SOIL * LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 07:11 * ENERGY CAL DATE: 30-MAR-1999 07:11 B 035-30MAR99 * 

* KG FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpml sa 2-SIGMA dpm/ sa dpm/ sa 

U-238 5487.1 0.20 0.80 99.9 4.8233-02 5.5423-01 1.657Ec00 1.155E+00 

U-239 5147.7 2.20 0.80 99.9 5.3063-01 8.7943-01 1.657E-1-00 1.155E+00 

U242 4890.7 2039.20 0.80 100.4 4.8933+02 2.4963+01 1.648E+00 1.149E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t 
*** RECOUNT SAMPLE CL > 0.067 *** 
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WASTREN - -  GRAND JUNCTION, CO 6% , *  

#eunl\, 1 * ALPHA SPECTROSCOPY REPORT E 
6 1' 

6-APR-1999 13:16:11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E 
a 
B 
1 

pectral File: ND AMs ARCHIVE S:S 99032744$258183 PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258183 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1,5603-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 036 

1-APR-1999 15:42 AVERAGE EFFICIENCY: 23.5% CQ DATE: 
LAPSED LIVE TIME: 80000. * RECOVERY: 73.18% 
RACER ID: PU242 - 82-75-5 * TRACER FWHM (kev) : 

AMPLE MATRIX: 

* 

27.92 
100. rt ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL :. 4.65 
SOIL . * LLD CONSTANT: 2.71 

@ E & E i ? A c E R  DPM : 

ENERGY CAL DATE: 30-MAR-1999 07:13 * EFF CAL DATE: 30-MAR-1999 0 7 ~ 1 3  
B 036 30MAR99 * KG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dprn/ sa 

k J - 2 3 8  5487.1 0 . 6 0  0 . 4 0  99.9 1.6763-01 6.019E-01 1.579E+OO 1.168E+00 

3.80 1.20 99.9 1.062E+00 1.309E+00 2.180E+00 1.469E+00 

PU242 4890.7 2110.20 0.80 100.4 5.8663+02 2.9563+01 1.909E+00 1.331E+00 
pu-239 5147*7 
1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0.067 *** 
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. WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT L v 

6-APR-1999 13:16:26 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File:  ND_AMS-ARCHIVE-S:S-99032744$258184-PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

ATCH ID: 99032744 x SAMPLE ID: 258184 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.3503-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 037 

CQ DATE: 1 - A P R - 1 9 9 9  15:42 * AVERAGE EFFICIENCY: 22.9% 
LAPSED LIVE TIME: 80003. * RECOVERY: 77.74% 
RACER ID: PU242 - 82-75-5 TRACER F"M (kev): 29.57 

100. ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL: 4.65 
SOIL * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 07:14 * EFF CAL DATE: 30-MAR-1999 07:14 

d 
B 
d 
B%:ETzr?dCER DPM : 
AMPLE MATRIX: 

KG FILENAME: B-037-30MAR99 * 
* 

*****f************ff*********************f~**********~~*********x************* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERFtOR MDC CRIT LEVEL 
AREA d p d  sa 2-SIGMA dpm/ sa dpm/ aa 

Y 
U-238 5487.1 -0.80 0,80 99.9 -2.5043-01 3.5443-01 2.150E+00 1.4993+00 

U - 2 3 9  5 1 4 7 . 7  ' 1.20 0 . 8 0  99.9 3.7563-01 9 . 5 3 7 3 - 0 1  2.150E+00 3.4993+00 

PU242 4 8 9 0 . 7  2176.60 0.40 1 0 0 . 4  6.7783+02 3.3843+01 1.760E+00 1.302E-1-00 

*** RECOUNT SAMPLE CL > 0.067 *** 

IE 



m 
LL 
- c  

z 
# 

=I 
a 

I 
d 
43 
rl 
Qc) 
Ln 
cu 
*) 
9t 
d 
F- 
N 
0 
a 
m 
@ 

I 
m 
n 
Cr) 

W > 
H 
I 
0 
LL: 
U 
IT 
Cr) 
3 

I 
Q 
H r 
Q: 
U - -  
a 
Q 
N 
u 
Y 
0 
w 
a 
[y: 
U 
N 
H 
3 
.. 

E 
T 

@ @ @  
A d d  

E @ + -rl E 



E 
WASTREN - -  GRAND JUNCTION, CO 

ALPHA SPECTROSCOPY REPORT 
6-APR-1999 13:16:42 -I\ /i 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S 99032744$258185 PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258185 ATCH ID: 99032744 SAMPLE ID: 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 1.6903-02 sa 

DETECTOR NUMBER : 038 
CQ DATE: 1-APR-1999 15:43 * AVERAGE EFFICIENCY: 22.2% 

* 

SAMPLE TITLE: .* 

LAPSED LIVE TIME: 80000. * RECOVERY: 69.00% 
RACER I D :  PU242-82-75-5 * TRACER FWHM (kev): 28.79 

BDA VALUE: 100. * ROI TYPE: STANDARD 
ORRECTED TRACER DPM: 9.151 CONFIDENCE LEVEL: 4.65 
AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:15 * EFF CAL DATE: 30-MAR-1999 07:15 
KG FILENAME: 

5 r 
B 038-30MAR99 * - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

BKG OABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
c 
NUCLIDE ENERGY NET 

AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ sa 

NU-238 5487.1 0.20 0.80 99.9 5.7893-02 ,6.651E-O1 1.988E+00 1.3863+00 

#?U-239 5147.7 0.80 1.20 99.9 2.3153-01 9.117E-01 2.2593+00 1.521E+00 

PU242 4 8 9 0 . 7  1 8 8 0 . 2 0  0 . 8 0  100.4 5.4153+02 2.8603+01 1.9783+00 1.379E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
*** RECOUNT SAMPLE CL 0.067 *** 
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. I  h b *  , I  
WASTmN - -  GRAND JUNCTION, CO 

6-APR-1999 13:16:56 
* ALPHA SPECTROSCOPY REPORT < L r  , i J ' +  - 6 

7 2  
****************************f******f**************~********tX**********X*****~******** 

ectral File: ND AMs ARCHIVE-S:S 99032744$258186 PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ATCH ID: 99032744 * SAMPLE ID: 258186 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.4803-02 sa * DETECTOR NUMBER: 039 
CQ DATE: 1-APR-1999 15:43 * AVERAGE EFFICIENCY: 23.2% 

& ~ D 1 ~ I W  TIME : 80002. * RECOVERY: 69.01% 
PU242-82-75-5 * TRACER FWI3M (kev) : 32.37 

BDA VALUE: 100. * ROI TYPE: STANDARD 
ORRECTED TRACER DPM: 9.151 * CONFIDENCE LEVEL :. 4.65 
AMPLE MATRIX: SOIL ' * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 07:17 * EFF CAL DATE: 30-MAR-1999 07:17 

* 
i 
SAMPLE TITLE: 
I 

KG FILENAME: B-039-30MAR99 * 
* 

r 
1 
NUCLIDE 

4 U-238 
NUCLIDE ACTIVITY SUMMARY 

ENERGY NET BKE %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA d p d  sa 2-SIGMA dpm/ sa dpm/ sa 

5487.1 -0.60 1.60 99.9 -1.134E-01 4.8413-01 1.624E+OO 1.068E+00 

2.20 2.80 99.9 4.1583-01 9.3543-01 1,9833+00 1.2483+00 

PU242 4890.7 1962.00 0.00 100.4 3.6903+02 1.914E+01 5.0973-01 5.0973-01 

1"-239 5147.7 

f***+*******X****ft****tX****************************X*******************f***f*****~**** E 
I 
*** RECOUNT SAMPLE CL > 0.067 *** 
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. WASTREN - -  GRAND JUNCTION, CO - r, I* -1 T ;,: it': 
U W S l i V Y '  R )  

\ >.* 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 13:17:10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79  ***** 
pectral File: ND AMs ARCHIVE S:S 99032744$258387-PU.CNF 

ATCH ID: 99032744 * SAMPLE ID: 258187 sa 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.8303-02 ~SP~~LIETTLE : * DETECTOR NUMBER: 040 

PU242 82-75-5 * TRACER FWHM (kev): 26.34 
100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE L E m L  : 4.65 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

1-APR-1999 15:43 * AVERAGE EFFICIENCY: 23.2% 
LAPSED LIVE TIME: 80002. * RECOVERY: 77.09% - -2RACER ID: 

SOIL * LLD CONSTANT: 2.7i 
ENERGY CAL DATE: 30-MAR-1999 0 7 ~ 1 8  * EFF CAL DATE: 30-MAR-1999 07:l.B B 040 30MAR99 * 

I - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL Sa 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

kJ-238 5487.1 -0 -20 1.20 99.9 -2.9703-02 3.614E-01 1.159E-tOO 7.808E-01 

1.40 1.60 99.9 2.0793-01 5.6683-01 1.2763+00 8.3933-01 

PU242 4890.7 2188.00 2.00 100.4 3.2333+02 1.611E+01 1.3723+00 6.8643-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL 0.067 *** 
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ALPHA SPECTROSCOPY REPORT , = ." c i d * :  
7'7 

*. WASTREN - -  GRAND JUNCTION, CO 
6-AE'R-1999 13:17:24 

' i  I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pectral File: ND AMs ARCHIVE S:S 99032744$258188-PU.CNF 

ATCH ID: 99032744 * SAMPLE ID: 258188 sa 
AMPLE DATE: 31-MAR-1999 0 O : O O  * ALIQUOT : I. 8903-02  
SAMPLE TITLE: f DETECTOR NUMBER : 041 23.2% CQ DATE: 1-APR-1999 15:43 * AWRAGE EFFICIENCY: 

RACER ID: 

* 

LAPSED LIVE TIME: 80002. * RECOVERY: 73 * 53% 30.94 
100 * * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL : 4.65 
SOIL * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 07:20 EFF CAL DATE: 30-MAR-1999 07:20 

PU242 82-75-5 TRACER FWHM (kev) : - 
&%E&':?%CE€? DPM : 

AMPLE MATRIX: 

B - 041-3OMAR99 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENF,RGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL sa 
AREA dpml sa 2-SIGMA dpm/ sa dpm/ 

I 
1 , - 2 3 8  5487.1 0 . 8 0  1.20 99.9 1.8643-01 7.3383-01 1.818E+00 1.2253+00 

U-239 5147.7 -1.60 3.60 99.9 -3.7273-01 8.6443-01 2.6873+00 1.659E+00 P 
PU242 4890.7 2088.80 1.20 100.4 4.8423+02 2.4563+01 1.809E+00 1.219Ei-00 

******x*****************~*****************~****************x************~*****  

*** RECOUNT SAMPLE CL > 0.067 *** 

I 

I 
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[.Xb t P\;+ 
WASTREN - -  GRAND JUNCTION, CO 

* ALPHA SPECTROSCOPY REPORT 
73 I 6-APR-1999 13:17:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S 99032744$258189-PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258189 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 3 . 8 8 0 3 - 0 2  S a  
SAMPLE TITLE: * DETECTOR NUMBER : 042 

* 
E 
L 
CQ DATE: I-APR-1999 15:44 * AVERAGE EFFICIENCY: 23.9% 
LAPSED LIVE TIME: 80001.  * RECOVERY: 70.12% 
RACER ID: PU242 - 82-75-5 TRACER FWHM (kev): 26.49 

100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL :, 4.65 

LLD CONSTANT: 2 . 7 1  
B E k : ? E C E R  DPM : SOIL * 
# 
AMPLE MATRIX: 
ENERGY CAL DATE: 30-MAR-1999 07:21 * EFF CAL DATE: 30-MAR-1999 07:21 
KG FILENAME: B-042-30MAR99 

f 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpml sa 2-SIGMA dpm/ sa dpml sa 

-0.20 1.20 99.9 -2.3053-02 2.805E-01 8.9953-01 6.059E-01 

I 
IU-238 5487.1 

1.80 1.20 99.9 2.075E-01 4.3023-01 8.9953-01 6.059E-01 

PU242 4890.7 2056.40 1.60 100.4 2.358E+02 1.201E+Ol 9.8543-01 6.481E-01 
pu-239 5147-7 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0.067  *** 
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t .*. . ’  t 
< - ’., e ,  WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:18:49 
ALPHA SPECTROSCOPY REPORT 1: F 

81 I 
k 
E 

f E E T F E c E R  D m  : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND-AMs ARCHIVE S:S 99032744$258190 PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.600E-02 

CQ DATE: 1-APR-1999 15:44 * AVERAGE EFFICIENCY: 23.0% 
RACER ID: 

* 
SAMPLE ID: 258190 

043 
sa 

SAMPLE TITLE: * DETECTOR NUMBER: 

LAPSED LIVE TIME: 8 0 0 0 3 .  * RECOVERY: 75.95% PU242 82-75-5 * TRACER FWHM (kev) : 32.18 
100. * ROI TYPE: MANUAL 
9.151 * CONFIDENCE LEVEL: 4 . 6 5  
SOIL * LLD CONSTANT: 2.71. 

ENERGY CAL DATE: 30-MAR-1999 07:22 * EFF CAL DATE: 30-MAR-1999 07:22 

- d 
AMPLE MATRIX: 

KG FILENAME: B 043-30MAR99 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
NUCLIDE ENERGY NET 

kJ-238 5487.1 

AREA 

-1.20 

U-239 5147.7 

U242 4890.7 

************* R 
4 . 6 0  

2141.80 

******* 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL 
sa 

MDC BKG %ABN ACTIVITY TPU/ERROR 
dpm/ sa 2-SIGMA dpm/ sa dpm/ 

1.20 99.9 -3.2213-01 3.7233-01 2.0943+00 1.411E+00 

0.40 99.9 1.2343+00 1.221E+00 1.517E+00 1.122E+00 

1.20 100.4 5.7193+02 2.8703+01 2.0843+00 1.404E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** POSITIVE *** 
**  RECOUNT SAMPLE CL > 0.067 *** 

I 
I 
I 
I 33 
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WASTREN - -  GRAND JUNCTION, CO I ''. ~ . - *  

ALPHA SPECTROSCOPY REPORT ~, * '  . ; : . J t  I . !  I 

6-APR-1999 13:14:11 
82 

I 
k 
E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral F i l e :  ND AMs ARCHIVE_C:C 99032744$LCSWR33A-PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 SAMPLE ID: LCSWR3 3A 
AMPLE DATE: 1-JAN-1987 0O:OO * ALIQUOT : 2.500E-01 mL 
SAMPLE TITLE: * DETECTOR NUMBER: 044 
CQ DATE: 1-APR-1999 1S:44 * AVERAGE EFFICIENCY: 21 - 8 %  

* 

80002. * RECOVERY: 71.64% LAPSED LIVE TIME: 
RACER ID: PU242-82-75-5 * TRACER FWWM (kev): 29.23 

100. * ROI TYPE: STANDARD 
9 .151  * CONFIDENCE LEVEL: 4 . 6 5  

SOIL * LLD CONSTANT: 2.71 
ETS$??ACER ,DPM : 

4 
AMPLE MATRIX: 

EmRGY CAL DATE: 30-MAR-1999 07:24 * EFF CAL DATE: 30-MAR-1999 07:24 
B 044 30MAR99 * KG FILENAME: - - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA pCi/ mL 2-SIGMA p C i /  pci/ m~ 

1 
k J - 2 3 8  5487.1 1138.00 0.00 99.9 1.085E-1-01 9.029E-01 2.3453-02 2.345E-02 

U-239 5147.7 1314.60 0.40 99.9 1.138E+01 9.1433-01 4.8913-02 3.6183-02 P 
PU242 4890.7 1914.60 0.40 100.4 1.6493+01 8.6463-01 4.8663-02 3.6003-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 
*** POSITIVE *** 
I 

1 
I 
1 
I 
I 
I 
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1 WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:15:27 
* ALPHA SPECTROSCOPY REPORT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral F i l e :  ND AMs ARCHIVE.S:S 99032744$258181D PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258181D 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.100E-02 Sa 
SAMPLE TITLE: * DETECTOR NUMBER: 045 
CQ DATE: 1-APR-1999 15:45  * AVERAGE EFFICIENCY: 24.0% 
LAPSED LIVE TIME: 80002. * RECOVERY: 75.97% 
RACER ID: PU242 - 82-75-5 * TRACER FWHM (kev): 27.67 

100. * ROI TYPE: STAND2iRD 
9.151 * CONFIDENCE LEVEL : , 4.65 

AMPLE MATRIX: SOIL ' * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-5999 07:26 * EFF CAL DATE: 30-MAR-1999 07:26 

* 6 
B 
e 
P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E%&:F%CER DPM : 

B 045-30MAR99 * KG FILENAME: - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpm/ sa dpm/ sa 

kJ-238 5487.1 0.20 0.80 99.9 3.9233-02 4.508E-01 1.3483+00 9.3963-01 

4.40 1.60 99.9 8.631E-01 1.012E+00 1.685E+00 1.109E-t-00 pu-239 
il) 

I 

PU242 4890.7 2232.40 1-60 100.4 4.3573+02 2.1553+01 1.6773+00 1.103E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0.067 ***  
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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. WASTREN - -  GRAND JUNCTION, CO .I>_ * 
. I  * ,  " . .  ALPHA SPECTROSCOPY REPORT ..* k W' ( .  

6-APR-1999 13:19:54 

**************f*********************************************xx******~** 8 ******** '2 
k 
B 

pectral File: ND AMS-ARCHIVE-S:S 99032744$258192-PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258192 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2 . 2 6 0 3 - 0 2  sa 
SAMPLE TITLE: t- * DETECTOR "MBER : 04 7 

CQ DATE: 1-APR-1999 15:46 * AVER?iGE EFFICIENCY: 23.6% 
7 1 . 2 5 %  RECOVERY: LAPSED LIVE TIME: 8 0 0 0 0 .  * 

RACER ID: PU242-82-75-5 * TRACER FWHM (kev) : 30.64 
ROI TYPE: STANDARD 100. x 

9.151 * CONFIDENCE LEVEL: 4 . 6 5  

EFF CAL DATE: 30-MAR-1999 07:28 

* 

a 
SOIL * LLD CONSTANT: 2.71' 

BZ:EZF&CER DPM : 
AMPLE MATRIX: 
ENERGY CAL DATE: 30-MAR-1999 07:28 * 

B 047 30MAR99 KG FILENAME: - - * 
*****************ff*************************************~x*****x~*f*********~* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE EmRGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 
kJ-238 5 4 8 7 . 1  -1.20 1.20 99.9 -2.3733-01 2 , 7 4 3 3 - 0 1  1.5433+00 1.040E-kOO 

2 . 8 0  1 . 2 0  9 9 . 9  5 . 5 3 7 3 - 0 1  8.3773-01 1 . 5 4 3 3 + 0 0  1.040E+00 rZag 
PU242 4 8 9 0 . 7  2 0 5 7 . 8 0  1 . 2 0  1 0 0 . 4  4 . 0 4 9 3 + 0 2  2.0633+01 1.5353+00 1.034E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 
*** RECOUNT SAMPLE CL > 0.067 *** 
1 
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” -  . - .  v -,.* ~ , . WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 13:20:14 
. .b* .. ,.. ! 1 *? 

--> 

i 

89 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S 99032744S258193-PU.CF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258193 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.5603-02 Sa 
SAMPLE TITLE: * DETECTOR NUMBER: 048 
CQ DATE: I-APR-1999 15:46 * AVERAGE EFFICIENCY: 23.8% 
LAP.SED LIVE TIME: 80002. * RECOVERY: 65.47% 
RACER ID: PU242 - 82-75-5 * TRACER FWHM (kev) : 22.33 

100. * ROI TYPE: STANDARD 
9.151 *. CONFIDENCE LEVEL: 4 . 6 5  
SOIL * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MaR-1999 07:30 * EFF CAL DATE: 30-MAR-1999 07:30 

I 
8 

4 

t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

B%E%EE.A ppv : 
AMPLE MATRIX: 

KG FILENAME: B-048-30MAR99 * 
* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 
a U-238 5487.1 1.00 0.00 99.9 1.8833-01 3.7683-01 5.103E-01 5.103E-01 

3.00 2.00 99.9 5.6893-01 9.0763-01 1.749E.t.00 1.129E+00 

PU242 4890.7 1907.80 1.20 100.4 3.5743+02 1.8733+01 1.4623+00 9.8493-01 
pu-239 5147*7 
1 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  RECOUNT SAMPLE CL > 0.067 *** 
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' ,;. 4 h d ; y  b h , i  
WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:23:29 
. ALPHA SPECTROSCOPY REPORT 

9i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S-99032744$258194 PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258194 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 8.700E-03 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 033 

27.4% CQ DATE: 2-APR-1999 14:08 * AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80008. * RECOVERY: 78.11% 

* 

L 
PU242 82-75-5 * TRACER FWHM (kev) : 26.15 

100. * ROI TYPE: MANUAL 
9.151 * CONFIDENCE LEVEL : . 4.65 

AMPLE MATRIX: SOIL ' * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:08 * EFF CAL DATE: 30-MAR-1999 07:08 
KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RACER ID: - 5 
&%&%%&J? DPM : 

B 033  30MAR99 * 
I - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 
k J - 2 3 8  5487.1 -0.40 0.40 99.9 -1.611E-01 3.222E-01 2.2753+00 1.6833+00 

U-239 5147.7 10.00 2.00 99.9 4.0263+00 2.8893-1-00 3.7393+00 2.4153+00 P 
-PU242 4890.7 2625.60 2.40 100.4 1.0523+03 4.8963+03 3.9723+00 2.5293+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 
*** POSITIVE *** 
** RECOUNT SAMPLE CL > 0.067 *** 
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WASTREN - -  GRAND JUNCTION, CO 
*IL . ~ L E.& i',' \ b i t  ALPHA SPECTROSCOPY REPORT 

93 6-APR-1999 13:24:08 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs ARCHIVE S:S  99032744$258195 PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 SAMPLE I D :  258195 

SAMPLE TITLE: * DETECTOR NUMBER: 034 

* 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.1703-02 Sa 

CQ DATE: 2-APR-1999 14:09 * AVERAGE EFFICIENCY: 2 2 . 4 %  
LAPSED LIVE TIME: 80004. * RECOVERY: 67.22% 
RACER ID: PU242-82-75-5 * TRACER FWHM (kev) : 27-07 
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
ORRECTED TRACER DPM: 9.151 * CONFIDENCE LEVEL: 4.65 

B 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2 . 7 1  
NERGY CAL DATE: 30-MAR-1999 07:lO * EFF CAL DATE: 30-MAR-1999 07:lO 

B 034 30MAR99 - - KG FILENAME: 

*****tt*****+****t*******f**********************~***********~~****~~**x********** 
* 

v 
NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

b 
1,-238 5487.1 1.60 0.40 99.9 3.6823-01 6 . 7 6 8 E - 0 1  1.300E+00 9.6193-01 

U-239 5 1 4 7 . 7  0.20 2 . 8 0  99.9 4.60lE-02 9.3413-01 2.4143+00 1,519E*00 

r$uz42 4890.7 1 8 4 1 . 8 0  1 . 2 0  100.4 4 . 2 1 7 3 + 0 2  2.2423+01 1 . 7 8 7 3 + 0 0  1 .204E+00  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  RECOUNT SAMPLE CL > 0.067 ***  
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WASTREW - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 13:25:15 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs ARCHIVE S:S 99032744$258196 PU.CNF 
****************7***~*******~***~~*****~********~*~***~**~****t**********~***~** 

9 9 03 2744 * SAMPLE ID: 258196 ATCH ID: 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 3.5303-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 035 

25.9% CQ DATE: 2-APR-1999 14:09 f AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80006. * RECOVERY: 74.44% 

* 
9 
B 
f TRACER FWHM ()rev): 29-90 

100. * ROI TYPE: MANUAL 
9.151 * CONFIDENCE LEVEL: 4.65 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 07:11 * EFF CAL DATE: 30-MAR-1999 07:11 
KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PU242 82-75-5 * RACER ID: I 

~ % ~ % T ~ ~ % C E R  DPM : 

B 035 30MAR99 - - 
t 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

-0.80 0.80 99.9 -8.8283-02 1.2493-01 7.5793-01 5.2853-01 

I 
kJ-238 5487.1 

U-239 5147.7 7.20 0.80 99.9 7.9443-01 6.3803-01 7.5793-01 5,2853-01 

U242 4890.7 2361.20 0.80 100.4 2.5923+02 1.2533+01 7.5413-01 5.2583-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S 
*** POSITIVE *** 
** RECOUNT SAMPLE CL > 0.067 *** 
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* a*.. . WASTREN - -  GRAND JUNCTION, CO it.' I:: * - i :L "I * ALPHA SPECTROSCOPY REPORT 
6-APR-1999 13:25:54 

97 
.............................................................................. 

pectral File: ND AMs-ARCHIVE S:S-99032744$258197 PU.CNF 
.............................................................................. 

ATCH ID: 99032744 * SAMPLE ID: 258197 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.4603-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER : 036 
CQ DATE: 2-APR-1999 14:09 rt AWRAGE EFFICIENCY: 23.!5% 
LAPSED LIVE TIME: 80003. * RECOVERY: 66.86% 
RACER ID: PU242-82-75-5 * TRACER FWHM (kev) : 27.98 

100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL z 4.65 
SOIL ' * LLD CONSTANT: 2.71 

* 
d 
B 
4 

* B E E T E P E C E R  DPM: 
AMPLE MATRIX: 
ENERGY CAL DATE: 30-MAR-1999 07:13 * EFF CAL DATE: 30-MAR-1999 07~13 
KG FILENAME: B-036-30MAR99 * 

* 
**************Xf***************************************~********************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

8.60 0.40 99.9 2.810E+00 1.9843+00 1.846Ec00 1.3663+00 

I 
kJ-238 5487.1 

U-239 5147.7 226.80 1.20 99.9 7.409Ei-01 1.077EcO1 2.5493+00 1.717E+00 r- 
E 
PU242 4890.7 1928.20 0.80 100.4 6.2683+02 3.2683+01 2.2333+00 1.5573+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** POSITIVE *** 
**  RECOUNT SAMPLE CL > 0 .067 *** 
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-4*U.hy- c ‘ * I -  . WASTR.EN * -  GRAND JUNCTION, CO La ! !&. : & .  ALPHA SPECTROSCOPY REPORT ! 

9 ;t 6-APR-1999 1 3 ~ 2 6 ~ 0 8  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND-AMs-ARCHIVE S:S 99032744$258198 PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258198 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.3903-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER : 037 
CQ DATE: 2-APR-1999 14:14 t AVERAGE EFFICIENCY: 22.9% 
LAPSED LIVE TIME: 80005. * RECOVERY: 80.63% 
RACER ID: PU242 - 82-75-5 * TRACER FWHM (kev) : 

t 

I 
19 
4 

P 
R 

I“-”’ 5147.7 
I 

27.48 
1 0 0 .  * ROI TYPE: STANDARD 

9.151 * CONFIDENCE LEVEL: 4.65 
2.71’ E Z & F g F E C E € ?  AMPLE MATRIX: DPM : SOIL * LLD CONSTANT: 

.ENERGY CAL DATE: 30-MAR-1999 07:14 * EFF CAfi DATE: 30-MAR-1999 07:14 
B 037-3OMAR99 * KG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

1,-238 5487.1 1.20 0.80 99.9 3.5173-01 8.9303-01 2.013E+00 1.404E+00 

3.20 0.80 99,9 9.3783-01 1.219E+00 2.013E-t-00 1.404E+00 

PU242 4890.7 2257.60 0.40 100.4 6.5833+02 3.2433+01 1.6483+00 1.219E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0.067 *** 
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WASTREN - -  GRAND JUNCTION, CO u \:\; ~ -E-?-$ Y'y 
ALPHA SPECTROSCOPY REPORT .,. i-t L. i J I t 

6-APR-1999 13:26:50 
1 0 ;  I 

P 
B 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE-S:S 99032744$258199-PU.CF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 * SAMPLE ID: 258199 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 2.6703-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER : 038 
CQ DATE: 2-APR-1999 14:lO * AVERAGE EFFICIENCY: 22.2% 
LAPSED LIVE TIME: 80003. * RECOVERY: 80.27% 
RACER ID: PU242 - 8 2 - 7 5 - 5  * TFWCER FWHM (kev) : 2 5 . 0 9  

100. * ROI TYPE: MANUAL 
9.151 * CONFIDENCE LEWL: 4.65 * LLD CONSTANT: 2.71 

B%i&:F%CER DPM : SOIL 

ENERGY C A L  DATE: 30-MAR-1999 07:15 * EFF CZ& DATE: 3 0 - W - 1 9 9 9  07:15 

* 

a 
AMPLE MATRIX: 

KG FILENAME: B-038-30MAR99 * 
* 

............................................................................ 

lU-238 5487.1 

U-239 5147.7 

U242 4890.7 

NET 
AREA 

0.20 

5.80 

2187.20 

******* 

*** POSITIVE *** 

************* i 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

0.80 99.9 3.149E-02 3.6193-01 l.O82E+00 7.5433-01 

1.20 99.9 9.1343-01 8.6293-01 1.2293+00 8.2793-01 

0.80 100.4 3.4273-1-02 1.711E+01 1.076E-1-00 7.5053-01 

**  RECOUNT SAMPLE CL > 0.067 *** 1 

P. 
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! ? b & t  L * :  /A + WASTREN - -  GRAND JUNCTION, CO L* . 
. ALPHA SPECTROSCOPY REPORT " '.,.,I 1 I- : 

ZOf ;  6-APR-2999 13:27:30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Epectwal File: ND AMS-ARCHIVE-S:S-99032744$258200-PU.CNF 

UTCH ID: 99032744 SAMPLE ID: 258200 
31-MAR-1999 0O:OO * ALIQUOT : 4.800E-02 sa GAMPLE DATE: * DETECTOR NUMBER : 039 SAMPLE TITLE: 

AVERAGE EFFICIENCY: 2 3 . 2 %  
LAPSED LIVE TIME: 80006. * RECOVERY: 73.15% CQ DATE: 

PU242-82-75-5 * TRACER FWHM (kev) : 25.91 
* ROI TYPE: STANDARD !RACER ID: 
* CONFIDENCE LEVEL: 4 .65  

F t $ ? k C E R  AMPLE MATRIX: DPM : SOIL ' * LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 07~17 ZNERGY CAL DATE: 30-MAR-1999 07~17 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* 

2-APR-1999 14:lO 

100. 
9.151 

* 
B 039-3OMAR99 * KG FILENAME: - t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 
WCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

sa dpm/ sa AREA dpm/ sa 2-SIGMA dpm/ 

I 
I 
bU-238 5487.1 -0.60 1.60 99,9 -5.5283-02 2 360E-01 7.914E-01 5.205E-01 

IU-239 5147.7 -0.80 2.80 99.9 -7.3703-02 3.2543-01 9.6643-01 6.OSOE-01 
I 

?U242 4890.7 2080.00 0.00 100.4 1.906E+02 9.6753+00 2.4843-01 2.484E-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  E 
C * *  RECOUNT SAMPLE CL z 0 . 067  *** 

m 



I 
il 

. a -  . I . . . . . . . . .  . . . . . .  . . . . . . .  

3 
a 

I 
0 
0 
N 
m 
m I 

""4 .. 
3 
3 
U 

. . . .  . . . . . . . . . .  



. WASTREN - -  GRAND JUNCTION, CO < . .  . 1 I_. 

ALPHA SPECTROSCOPY REPORT , '  

6-APR-1999 13:27:46 
105 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs ARCHIVE S:Sd99032744$258201 PU.CNF 
***********x****'i;***~************************~**~************************** 

ATCH ID: 99032744 * SAMPLE ID: 258201 

SAMPLE TITLE: * DETECTOR NUMBER: 040 
CQ DATE: 2-APR-1999 14:lO * AVERAGE EFFICIENCY: 23.2% 
'LAPSED LIVE TIME: 80003. * RECOVERY: 76.38% 
RACER ID: PU242-82-75-5 * TRACER FWHM (kev): 23.45 

BDA VALUE: 100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LEVEL: 4.65 -0RRECTED TRACER DPM: 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

KG FILENAME: 

********X*X**************************************************************~**** 

I 
@ 
B 
4 r 
t 
1 
a 

t 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 6.400E-02 sa 

ENERGY CAL DATE: 30-MAR-1999 07:18 EFF CAL DATE: 30-MAR-1999 07:18 
B 040 30MAR99 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
sa AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

U-238 5487.1 -1.20 1.20 99.9 -7.9543-02 9.1963-02 5.1723-01 3.4843-01 

2.40 1.60 99.9 1.591E-01 2.8573-01 5.6953-01 3.7453-01 p - 2 3 9  5147.7 

PU242 4890.7 2168.00 2.00 100.4 1.4303+02 7.1493+00 6.1243-01 3.9563-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
I 
***  RECOUNT SAMPLE CL 5 0.067 *** 

I 3-31 .. 
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WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:28:00 ALPHA SPECTROSCOPY REPORT ' I* k,, 

I 1 0 ';' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * + * * * * + * * * + * * * * * * * t 7 * * * * * * * ~ * * * ~ * * * * * * * * ~ * * * * * * ~ * ~ * * ~ * * * * * + * * * * * * ~ * * * * * * * * * * *  

k e c t r a l  File: ND AMs ARCHIVE S : S  99032744$258202 PU.CNF 
* 

ATCH ID: 99032744 
AMPLE DATE: 31-MAR-1999 0O:OO 
AMPLE TITLE: 
CQ DATE: 2-APR-1999 14:11 
LAPSED LIVE TIME: 80004. PU242 82-75-5 

ORRECTED TRACER DPM: 9.151 

NERGY CAL DATE: 30-MAR-1999 07:20 
B 041 30MAR99 KG FILENAME: 

s 
9 - RACER ID:  

LAMBDA VALUE: 100. 

AMPLE MATRIX: SOIL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******** 

SAMPLE ID: 

DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 
TRACER FWKM (kev) : 
ROI TYPE: 
CONFIDENCE LEVEL: 
LLD CONSTANT: 
EFF CAL DATE: 30-MAR-1 

ALIQUOT : 1.163E- 
258202 

041 
2 3 . 2 %  
82 -47% 
27.55 

STANDARD 
4.65 
2.71 

999 07:20 

,01 sa 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * *  

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ Sa 

!UCLIDE ENERGY NET 

lU-238 5487.1 -0.20 1.20 9 9 . 9  -6.7523-03 8.2133-02 2.6343-01 1.7743-01 

u-239 5147.7 0.40 3.60 9 9 . 9  1.3503-02 1.5753-01 3'8933-01 2.4043-01 

%,,42 4890.7 2342.80 1.20 100.4 7.8683-1-01 3.8273+00 2.621E-01 1.766E-01 

*** RECOUNT SAMPLE CL > 0.067 *** 

I 
I 
I 
I 
I 
I 
I 
I 
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WASTREN - -  GRAND JUNCTION, CO t.?=f,. t I', # * \ +  t i *  

.ALPHA SPECTROSCOPY REPORT L 

6-APR-1999 13:28:13 I l o c i  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND-AMs-ARCHIVE S:S 99032744$258203 PU.CNF 
................................................................. 

ATCH ID: 99032744 * SAMPLE ID: 258203 
AMPLE DATE: 
SAMPLE TITLE: DETECTOR NUMBER: 042 
CQ DATE: 2-APR-1999 14:ll * AVERAGE EFFICIENCY: 23.9% 

RACER I D :  PU242-82-75-5 * TRACER FWHM (kev) : 28.18 
100. * ROI TYPE: STANDARD 
9.151 * CONFIDENCE LE-L:. 4 . 6 5  

~ ~ ~ k ~ ~ k C . F , R  AMPLE MATRIX: DPM : SOIL ' * LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 07:21 

JI 

E 
E 31-m-1999 0O:OO 2.7703-02 sa ALIQUOT : 

LAPSED LIVE TIME: 8 0 0 0 5 .  * RECOVERY: 75.47% s 
ENERGY CAL DATE: 30-MAR-1999 07:21 * 

KG FILENAME: B-042-30MAR99 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA d P d  sa 2-SIGMA dpm/ sa dpm/ sa 

-0.20 1.20 99 9 -3.001E-02 3.650E-01 1.171E+00 7.6853-01 

b 
NU-238 5487.1 

U-239 5147.7 4.80 1.20 99.9 7.200E-01 7.6473-01 1.171E+00 7.8853-01 

U242 4890.7 2213.40 1.60 100.4 3.3033+02 1.637Ec01 1.2823+00 8.4343-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '1 
*** RECOUNT SAMPLE CL 5 0.067 *** 
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. .  . WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT - + *  I - *  

6-APR-1999 13:14:31 lli 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****************Ti;***~*******~***~*****************~****~*******x************** 

I 
f pectral File: ND AMs ARCHIVE C:C 99032744SLCSWR33B PU.CNF * 
ATCH ID: 99032744 
AMPLE DATE: 1-JAN-1987 O0:OO 

CQ DATE: 2-APR-1999 14:13 
LAPSED LIVE TIME: 80004 
RACER ID: PU242-82-75-5 

100. 
9.151 ~ ~ % I ? ~ ? & C E l ?  DPM : SOIL 

.ENERGY CAL DATE: 30-MAR-1999 07:24 
B 044 30MAR99 

SAMPLE TITLE: 

t 
AMPLE MATRIX: 

KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
+ - 

* 
* 
x 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******* 

SAMPLE ID: LCSWR3 3B mL ALIQUOT : 2.500E-01 
044 DETECTOR NUMBER: 

AVERAGE EFFICIENCY: 21.8% 

TRACER FWHM (kev) : 23.98 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 07:24 

RECOVERY: 75.79% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * *  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL mL mL 2-SIGMA pCi/ mL pCk/ AREA P W  

I 

I 
I 
I 

1,-238 5487.1 1221.00 0.00 99.9 1.100E+01 8.920E-01 2.2173-02 2.2173-02 

U-239 5147.7 1366.60 0.40 99.9 1.118E+01 8.6223-01 4.6233-02 3.4203-02 

PU242 4890.7 2025.60 0.40 100.4 1.6493+01 8.464E-01 4.6003-02 3.4033-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  POSITIVE *** 
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, . * a ,  I -- \. ;!I 
ALPHA SPECTROSCOPY REPORT P 

WASTREN - -  GRAND JUNCTION, CO 

6-APR-1999 13:15:06 
. L.4 . 

11; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND-AMS ARCHIVE-R:R 99032744SPBB PU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032744 f SAMPLE ID: PBB 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.000E+00 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 045 

24 0% CQ DATE: 2 - A P R - 1 9 9 9  14:13 * AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80005. * RECOVERY: 7 5 . 3 6 %  
RACER ID:  PU242-82-75-5 * TRACER FWHM (kev) : 34.65 

100. * ROI TYPE: STANDARD 
9 . 1 5 1  * CONFIDENCE LEVEL: 4.65 * LLD CONSTANT: 2.71 

~ % ~ ~ ~ ? ~ C . F , R  DPM : SOIL 

ENERGY CAL DATE: 30-MAR-1999 07:26 * EFF CAL DATE: 30-MAR-1999 07:26 

I 
t 
B 
e 

* 

AMPLE MATRIX: 

B 045-30MAR99 KG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY I 
AREA 

k - 2 3 8  5487.1 -0.80 0.80 

1.40 1.60 

PU242 4890.7 2214.40 1.60 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

I”-”’ 5147-7 

- 
NUCLIDE ENERGY NET BKG %ABN 

99.9 

99.9 

100.4 

***** 

ACTIVITY TPU/ERROR MDC CRIT LEVEL 
dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

-3.3233-03 4.7033-03 2.8533-02 1.9893-02 

5.8143-03 1.5853-02 3.5683-02 2.3473-02 

9.151E+00 4.5393-01 3.5513-02 2.3353-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 
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1 Sample Preparation and Analysis Log 

e m p l e  Type: Various Solids (chipped paint, concrete, and dnder block) I15 

tart of digestion: +bd,5c/ 
utomatic pipets calibrated in accord with QC-6 on balance # 9 

w9 m p l o  aliquot is cqurl to the htim of ths total sample uasd for analysis. 

+-7G 
$. 
I 
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WASTREN - -  GRANI? JUNCTION, CO p 2 . -  

*- ..I. ! L ,*,* , - ALPHA SPECTROSCOPY REPORT 
7-APR-1999 10:05:46 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I' -F* 4, ****** I 

Spectral File: ND-AMs-ARCHIVE R:R 99042844$PB PU.CNF 
****************x************~***~***********=********************************* 

* 
* 
* PB sa I SAMPLE ID: BATCH ID: 99042844 

SAMPLE DATE: 5-APR-1999 0O:OO ALIQUOT : 1.000E+00 
SAMPLE TITLE: 
ACQ DATE: 6-APR-1999 11:31 AVERAGE EFFICIENCY: 27.4% 
ELAPSED LIVE TIME: 80001 * * RECOVERY: 79.16% 
TRACER ID: 
LAMBDA VALUE: 
CORRECTED TRACER DPM: 9.151 

ENERGY CAL DATE: 30-MAR-1999 07:08 

* DETECTOR NUMBER: 033 

I 
I 
1 

* 
TRACER FWHM (kev) : 29.58 

100. * ROI TYPE: STANDARD 
4.65 CONFIDENCE LEVEL: 
2.71 LLD CONSTANT: 

EFF CAL DATE: 30-MAR-1999 07:08 

PU242-82-75-5 * 
* 
* 
* 

SAMPLE MATRIX: SOIL 

BKE FILENAME: - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B 033-3OMAR99 * 
* 

I 

I 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA d p m l  sa 2-SIGMA d p m /  sa d p m /  

PU-238 5487.1 4.60 0.40 99.9 1.5903-02 1.5733-02 1.9533-02 1.4453-02 

PU-239 5147.7 -0.40 2.40 99.9 -1.3833-03 1.1893-02 3.4273-02 2.1823-02 

PU242 4890.7 2660.60 2.40 100.4 9.151E+00 4.2403-01 3.4103-02 2.1713-02 

............................................................................... 

*** POSITIVE ***  

I 
I 
I 
I 
1 
I 
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WASTREN - -  GRAND JUNCTION, CO . * . e \  r , k  I 

ALPHA SPECTROSCOPY REPORT 
7-APR-1999 10:06:32 

1 .I i; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:Sd99042844$258191-PU.CNF 
* * * * * * * * * * * * * * * * * ~ * * * 7 + * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * z * * * ~ * * * * * * * *  

BATCH I D :  99042844 * SAMPLE ID: 258191 
SAMPLE DATE: 5-APR-1999 0O:OO * ALIQUOT : 1.8703-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 034 
ACQ DATE: 6-APR-1999 11:31 * AVERAGE EFFICIENCY: 22.4% 
ELAPSED LIVE TIME: 80002. * RECOVERY: 70.03% 
TmCER ID: PU242-82-75-5 * TRACER FWHM (kev) : 24.70 
LAMBDA VALUE: 100. z ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 9.151 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL .* LLD CONSTANT: 2.71 

I 
I 
I 
I 

* 

ENERGY CAL DATE: 30-MAR-1999 07:lO * EFF CAL DATE: 30-MAR-1999 07:lO 
BKG FILENAME: B-034-30MAR99 z 

* 
**X**t******************~**************~*****************z********************* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BRG %ABN ACTIVITY TPU/ERRDR MDC CRIT LEVEL 

I 
AREA d p d  sa 2-SIGMA dpm/ sa dpm/ 

PU-238 5487.1 0.60 0.40 99.9 1.5383-01 5.522E-01 1.4483+00 1.071E+00 

I PU-239 5147.7 3.20 2.80 99.9 8.2023-01 1.3693+00 2.6893+00 1.6923+00 

PU242 4890.7 1918.80 1.20 100.4 4.8933+02 2.5613+01 1.990E+00 1.341E+00 

................................................................................. 

*** RECOUNT SAMPLE C L  > 0.067 *** 
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WASTREN - -  GRAND JUNCTION, CO 

7-APR-1999 10:06:10 
., ' -. ALPHA SPECTROSCOPY REPORT 

12(J  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND-AMs-ARCHIVE S : S  99042844$258191D PU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I 
I 
I 
1 

NUCLIDE ACTIVITY STJMM?iRY I 
sa 1 

1.20 0 . 8 0  99.9 2.7143-01 6.8923-01 1.5543+00 1,083~+00 I 
............................................................................... I 

* 
* 
* 
* 
* 
* 
* 
* 
* 
t 

* 
* 

BATCH ID: 99042844 SAMPLE ID: 2 58 191D 
SAMPLE DATE: 5-APR-1999 0O:OO ALIQUOT : 1.8703-02 sa 

DETECTOR NUMBER: 035 SAMPLE TITLE: ACQ DATE: 6-APR-1999 11:31 AVERAGE EFFICIENCY: 25.9% 
ELAPSED LIVE TIME: 80003. RECOVERY: 68.55% 
TRACER ID: PU242-82-75-5 TRACER FWHM (kev) : 29.83 
LAMBDA VALUF,: 100. ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 9.151 CONFIDENCE LEWL: 4.65 
SAMPLE MATRIX: SOIL LLD CONSTANT: 2.71 

EFF CAL DATE: 30-MAR-1999 0 7 ~ 1 1  BKG FILENAME: B-035 - 30MAR99 * ENERGY'CAL DATE: 30-MAR-1999 07:11 

............................................................................... 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 

PU-238 5487.1 - 0 . 8 0  0 . 8 0  99.9 -1.810E-01 2.5613-01 1.5543+00 1.083E+00 

PU-239 5147.7 

PU242 4890.7 2174.20 0 . 8 0  100.4 4.8933+02 2.4373+01 1.5463+00 1.078E+00 

*** RECOUNT SAMPLE CL > 0.067 ***  

I 
I 
I 
1 
B 
I 
I 
I 
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WASTREN - -  GRAND JUNCTION, CO *- f -* * *  I, 
I - -  

I 
ALPHA SPECTROSCOPY REPORT * 1’- - 

7-APR-1999 10:05:24 122 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral F i l e :  ND AMs ARCHIVE C:C 99042844$LCSWR33-PU.CNF 
................................................................................ 

BATCH I D :  99042844 * SAMPLE ID: LCSwR3 3 
SAMPLE DATE: 1-JAN-1987 0O:OO * ALIQUOT : 2.500E-01 mL 
SAMPLE TITLE: * DETECTOR NUMBER: 036 
ACQ DATE: 6-APR-1999 11:31 * AmRAGE EFFICIENCY: 23.5% 
ELAPSED LIVE TIME: 80001.  * RECOVERY: 65.27% 
TRACER ID: PU242 - 82-75-5 * TRACER FWHM (kev) : 2 6 . 4 8  
LAMBDA VALUE: 100. * ROI TYPE: STANDARD 
CORRECTED TRACER DPM: 9.151 * CONFIDENCE LEVEL : 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 . 7 1  

EFF CAL DATE: 30-MAR-1999 0 7 ~ 1 3  ENERGY CAL DATE: 30-MAR-1999 07:13 * 
BKG FILENAME: E 036 - 30MAR99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 
I 
I 
I 

* 

* 

I 
mLl 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERFLOR MDC CRIT LEVEL 
AREA P W  mL 2-SIGMA pCi/ mL p C i /  

PU-238 5487.1 1120.60 0.40 99.9 1.087E+01 9.0843-01 4.9753-02 3.6803-02 

1 PU-239 5147.7 1244.80 1.20 99.9 1.096E+01 8.9273-01 6.8703-02 4.6283-02 

PU242 4890.7 1882.20 0.80 100.4 1.6493+01 8.6783-01 6.0173-02 4.1953-02 

.......................................................................... 

*** POSITIVE *** 



I" eT) 

' M  

d 

J 
a 

.. 
0 

I - -  * -  .- .. -- 

a, -rl 
V I L L I 1  



Sample Pmparatlon and Analysis Log 

lampie Typ: Various Solids (chipped paint, concrete, and under block) . 1 2 4  
I 
1 
1 
I 



-. 
WASTREN - -  GRAND JUNCTION, CO - * I -, a. ir! 

ALPHA SPECTROSCOPY REPORT I 

125 6-APR-1999 07:40:28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs-ARCHIVE R:R 99032745SPBA UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 * SAMPLE ID: PBA 

SAMPLE TITLE: * DETECTOR NUMBER : 032 

I 
t 
B 
t 

P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.000E+00 sa 

CQ DATE: 5-APR-1999 08:23 * 
LAPSED LIVE TIME: 8 0 0 0 1 .  * 
RACER ID: U232-82-76-3 * TRACER FWHM (ksv) : 65.61 

2 5 0 .  * ROI TYPE: STANDARD 
2 6 . 5 9 5  * CONFIDENCE LEVEL: 4 . 6 5  

* LLD CONSTANT: 2.71 
~ ~ % & t ' ~ ~ & l ?  DPJY : SOIL 

AVERAGE EFFICIENCY: 2 5 . 8 %  
RECOVERY: 7 6 . 9 7 %  

ENERGY CAL DATE: 30-MAR-1999 07:Ol * EFF CAL DATE: 30-MAR-1999 0 7 ~ 0 1  
B 032-30MAR99 * KG FILENAME: - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG OABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA d P d  sa 2-SIGMA dpm/ sa dpm/ sa 

4 2 3 2  5 3 0 2 . 5  7 0 3 3 . 8 0  5 , 2 0  9 9 . 8  2 . 6 6 0 3 + 0 1  9 . 2 6 3 3 - 0 1  5 . 0 3 3 3 - 0 2  3 . 0 2 9 3 - 0 2  

9 . 0 0  6 . 0 0  9 9 . 8  3 . 4 0 2 3 - 0 2  3.1573-02 5 . 3 3 0 3 - 0 2  3 . 1 7 8 3 - 0 2  

3 . 0 0  4 . 0 0  8 0 . 9  1 . 3 9 9 3 - 0 2  2.736E-02 5 . 6 0 1 3 - 0 2  3.4323-02 

#-238 4 1 8 4 . 4  8 . 8 0  3 . 2 0  1 0 0 . 2  3 . 3 1 3 3 - 0 2  2 . 7 4 7 3 - 0 2  4 . 1 5 1 3 - 0 2  2 . 5 8 6 E - 0 2  

I-"'" 4761-5 
U-235 4 3 8 5 . 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n** POSITIVE *** 

I '  



22, 

. . . . . . . . . . . . . . . . . . . .  . -  * . . . . . . . . . ; .  . . . . . .  
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f c *  -_ WASTREN - -  GRAND JUNCTION, CO 
+ ALPHA SPECTROSCOPY REPORT .A YP I 4 t  

6-APR-1999 07:42:51 1 2  i’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE-S:S 99032745$258181 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 * SAMPLE ID: 258181 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.100E-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 032 

* 
d 
B 
s CQ DATE: 3-APR-1999 13:49 * AVERAGE EFFICIENCY: 25.8% 
LAPSED LIVE TIME: 80000,  * RECOVERY: 74.12% 
RACER ID: U232 I 82-76-3 * TRACER FWHM (kev) : 45.51 

250. * ROI  TYPE: STANDARD 
26.595 * CONFIDENCE LEVEL :. 4.65 
SOIL * * LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 07:Ol * EFF CAL DATE: 30-MAR-1999 07:Ol 

B%ET:F%CER DPM : 
AMPLE MATRIX: 

KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B 032 30MAR99 * - - * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpml sa 2-SIGMA dpm/ sa dpm/ sa 

5302.5 6773.80 5.20 9 9 . 8  1.2663+03 4.4513+01 2.4893+00 1.4983+00 

4761.5 647.00 6.00 99.8 1,21OE+02 1.091E+01 2.636Ec00 1.571E+00 P-234 
U-235 4385.5 26.00 4.00 80.9 5.9963+00 2.6063+00 2.7703+00 1.697E+00 

#-238 4184.4 601 80 3.20 100.2 1.120E+02 1.037E+Ol 2.053E+00 1.2793+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I** POSITIVE: ***  
*** RECOUNT SAMPLE CL > 0.500 *** 

I 
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. WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:44:18 123 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral Fi le :  ND AMs ARCHIVE S:S 99032745$258182 W . C N F  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 * SAMPLE ID: 258182 

SAMPLE TITLE: * DETECTOR NUMBER: 004 

I 
t 
L 

JI 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.8703-02 Sa 

CQ DATE: 2-APR-1999 14:31 * AVERAGE EFFICIENCY: 26.2% 
LIVE TIME: 80003. * RECOVERY: 71.71% 

RACER ID: U232-82-76-3 * TRACER FWHM (kev) : 45.98 
250. * ROI TYPE: MANUAL 

26- 595 * CONFIDENCE LEVEL: 4.65 
* LLD CONSTANT: 2.71 

&%E:CT:?&.E,R DPM : SOIL 

ENERGY CAL DATE: 30-MAR-1999 06:36 * EFF CAL DATE: 30-MAR-1999 0 6 : 3 6  
AMPLE MATRIX: 

KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B 004 30MAR99 * - - * 

NUCLIDE ACTIVITY SUMMARY 

i 
b CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 

AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ Sa 

c 2 3 2  5302.5 6655.80 5.20 99.8 1.422E+03 5.010E+01 2.8453+00 1.712E+00 

-234 4761.5 219.00 2.00 99.8 4.6793+01 6.680Ec00 1.9843+00 1.2823+00 

U-235 4385.5 12.60 6.40 8 0 . 9  3.3213+00 2.4523-1-00 3.8153+00 2.2653+00 
Y 
p-238 4184.4 212.20 2.80 100.2 4.5143+01 6.554E+00 2.2323+00 1.404E+00 

I 
I 
I 
I 
I 
I 
I 
I 

#** POSITIVE ***  
*** RECOUNT SAMPLE CL > 0.500 *** 
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WASTREN - -  GRAND JUNCTION, CO 
6-APR-1999 07:45:01 

ALPHA SPECTROSCOPY REPORT : e .  

13i I 
k 
B 

B Z E T E % c E R  m y  : SOIL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral F i l e :  ND AMs ARCHIVE S:S 99032745$258183 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

258183 ATCH ID: 99032 745 * SAMPLE ID: 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.5603-02 aa 
SAMPLE TITLE: * DETECTOR NUMBER : 005 
CQ DATE: 2-APR-1999 1 4 ~ 3 1  * AVERAGE EFFICIENCY: 25.9% 
LAPSED LIVE TIME: 80003. * RECOVERY: 74.97% 

* 

RACER ID: U232 - 82-76-3 * TRACER FWHM (kev) : 44.45 
250. * ROI TYPE: STANDARD 

26 -595 * CONFIDENCE LEVEL: 4.65 
* LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 06:37 * EFF CAL DATE: 30-MAR-1999 06:37 

e 
AMPLE MATRIX: 

B-005 30MAR99 * KG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpml sa 2-SIGMA dpm/ sa dpm/ sa 

I 
u 2 3 2  5302.5 6875.20 4.80 99.8 1.7053+03 5.9783+01 3.1983+00 1.9356+00 

-234 4761.5 143.60 2.40 99.8 3.560E+01 .6.2063+00 2.4583+00 1.565Ei-00 

4.00 8.00 80.9 1.2233+00 2.3863+00 4.8523+00 2.8403+00 

4184 - 4  139.00 4.00 100.2 3.432E+Ol 6.121E+00 2.9653+00 1.817E+00 

Y 
U-235 4385.5 

&-238  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B** POSITIVE * * *  - *** RECOUNT SAMPLE CL > 0 .500  * * *  
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p;*, I .  1 -  t . 
L .  - *  , WASTREN - -  GRAND JUNCTION, CO 

ALPHA SPECTROSCOPY REPORT 
6-APR-1999 07:45:28 4 nn r d d  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S:S 99032745$258184-W.CNF h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 E AMPLE DATE: 31-MAR-1999 0O:OO 
SAMPLE TITLE: .- 

CQ DATE: 2-APR-1999 14:21 
LAPSED LIVE TIME: 8 0 0 0 0 .  
RACER ID: U232 82-76-3 250. 

B%z%iF%CER DPM : 26.595 

ENERGY CAL DATE: 30-MAR-1999 06:42 
B 014 30MAR99 

AMPLE MATRIX: SOIL 

I - 
.................................... 

* 
* 
* 
* 
* 
* 
* 
* 
* 

, *  
* 
* 
* 

******** 

258184 SAMPLE ID: 
ALIQUOT : 1.3503-02 sa 014 DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 26.3% 
RECOVERY: 75.18% 
TRACER FWHM (kev) : 43.48 

CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 

R O I  TYPE: MANUAL 

EFF C& DATE: 30-MAR-1999 0 6 ~ 4 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * *  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL sa sa 2-SIGMA dpm/ sa dpm/ AREA dpm/ 

I 

P 
b 2 3 2  5302.5 7001.20 18.80 99.8 1.9703+03 6.879E+01 6.435E+OO 3.599E-toO 

-234 4761.5 277.40 9.60 99.8 7.805E+OL 1.017E+01 4.816Ec00 2.7893+00 

8.40 7.60 80.9 2.916E+00 3.0323+00 5.3903+00 3.1653+00 

4184.4 282.40 3.60 100.2 7.911E+01 1.010E+01 3.231E+00 1.995E+OO 

U-235 4385.5 

E - 2 3 8  

E** POSITIVE ***  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL > 0 . 5 0 0  *** 
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*ALPHA SPECTROSCOPY REPORT 
6-APR-1999 07:45:48 

* * * * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * ~ * ~ ~ * x * * * ~ * * * x * * * * * * * * *  

pectral File: ND AMs ARCHIVE S:S 99032745$258185-W.CNF 
* + * * * * * * + * * * x * * * ~ * * * 7 + * * * * * ~ * ~ ~ * * ~ * * ~ * * * * * * * * * * * ~ * * ~ * * * * * * * ~ * * ~ * * x * * * x * * * * * * * * *  

ATCH ID: 99032745 * SAMPLE ID: 258185 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.6903-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 015 
CQ DATE: 2-APR-1999 14:21 * AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80006. * RECOVERY: 75.00% 
RACER ID: U232 - 82-76-3 * TRACER FWHM (kev) : 44.62 

250. * ROI TYPE: m A L l  
26- 595 * CONFIDENCE LEVEL: . 4.65 

* LLD CONSTANT: 2.7i 
~%~%T~?%CF,€? DPM : SOIL 

'ENERGY CAL DATE: 30-MAR-1999 06:44 * EFF CAL DATE: 30-MAR-1999 06:44 

1 
# 
B 
9 

* 

AMPLE MATRIX: 

B 015-30MAR99 * KG FILENAME: - * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpml sa dpml sa 

I 

P 
1232 5302.5 7087.80 5.20 99.8 1.5743+03 5.4643+01 2.956Ec00 1.7793+00 

-234 4761.5 291.20 4.80 99.8 6.465E+01 8.1523+00 2.8633+00 1.7333+00 

U-235 4385.5 15.60 2.40 80.9 4.272Ei-00 2.3923+00 2.715E+00 1.7293+00 

E-238 4184.4 281.20 2.80 100.2 6.216E+01 7 . 9 2 9 3 + 0 0  2.319E+00 1.459E+00 

***********************f***t**t**x**txt**x*******************x***************** 

I** POSITIVE *** 
*** RECOUNT SAMPLE CL > 0 . 5 0 0  *** 

I 

I 
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WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:46:03 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs-ARCHIVE-S:S 99032745$258186 W.CNF 
.............................................................................. 

SAMPLE ID: 258186 ATCH ID: 9903 2 74 5 * 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.480E-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 017 
CQ DATE: 2-APR-1999 1 4 ~ 2 1  * AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80000. * RECOVERY: 73.27% 
RACER ID: U232-82-76-3 TRACER FWHM (kev) : 46.45 

250. * ROI TYPE: W A L  
26.595 * CONFIDENCE LEVEL: 4.65 
SOIL * LLD CONSTANT: 2 . 7 1  

ENERGY CAL DATE: 30-MAR-1999 06:45 * EFF CAL DATE: 30-MAR-1999 06:45 

* 

E 
9 

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

@%&t'E?kCE€? DPM : 
AMPLE MATRIX: 

B 017-30MAR99 * KG FILENAME: I * 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ Sa 

I 
I232 5 3 0 2 . 5  6 9 3 2 . 2 0  2 . 8 0  9 9 . 8  1 .0723+03  3 . 7 3 7 3 + 0 1  1.6233+00 1.021E+00 

-234 4761.5 408.60 6.40 99.8 6.320E+01 6.8823+00 2.2393+00 1.3293+00 

U-235 4385.5 11.00 6.00 80.9 2.0993+00 1.6833+00 2.6913+00 1.604E+00 I 
k-238 4184.4 430.40 3.60 100.2 6.629E+01 7.032E+00 1.776E+OO 1.097E+00 

I** POSITIVE *** 
***  RECOUNT SAMPLE CL > 0.500 *** 
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ALPHA SPECTROSCOPY REPORT 
6-APR-1999 0 7 : 4 6 : 2 5  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Spectral File: ND AMs ARCHIVE S:S 99032745$258187 W.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
I 
P SAMPLE I D :  258187 

sa 
018  

2 6 . 7 %  
RECOVERY: 7 4 . 7 5 %  

* TRACER FWHM (kev) : 4 0 . 7 3  
R O I  TYPE: MANUAL 
CONFIDENCE LEVEL: 4 . 6 5  
LLD CONSTANT: 2 . 7 1  

ENERGY CAL DATE: 30-MAR-1999 O6:47 * EFF CAL DATE: 30-MAR-1999 0 6 : 4 7  

ATCH ID: 99032745 * 
SAMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.8303-02 
SAMPLE TITLE: * DETECTOR NUMBER : 

CQ DATE: 2-APR-1999 1 4 : 2 2  * AVERAGE EFFICIENCY: 
80002 .  * 

2 5 0 .  * 
2 6 . 5 9 5  * 

@ALAzFIktVB TIME : 
U2 3 2-82 - 76 - 3 

kZ%?%?%XEX AMPLE MATRIX: DPM : SOIL ' * 
B 018-3OMAR99 * 
I * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ Sa 

1 2 3 ,  5 3 0 2 . 5  7 0 6 6 . 6 0  2 . 4 0  9 9 . 8  9 .3983+02  3 . 2 6 0 3 + 0 1  1.318E+00 8.393E-01 

lpT-234 

0 3 - 2 3 8  

4 7 6 1 . 5  4 5 0 . 0 0  4 . 0 0  9 9 . 8  5 . 9 8 4 3 + 0 1  6.230E+00 1.597E+00 9 . 7 8 7 3 - 0 1  

U-235 4 3 8 5 . 5  2 0 . 4 0  3 . 6 0  8 0 . 9  3 . 3 4 6 3 + 0 0  1 .661E+00  1 . 8 9 2 3 + 0 0  1.168E+00 

4 1 8 4 . 4  4 2 9 . 0 0  2 . 0 0  100.2 5 . 6 8 0 E + 0 1  6.018E+00 1 .230E+00  7 . 9 4 2 3 - 0 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I*** POSITIVE *** 
***  RECOUNT SAMPLE CL > 0 . 5 0 0  *** 
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, .- *-\--* - 4  
- -  . WASTREN - -  CRA”D JUNCTION, CO 

. ALPHA SPECTROSCOPY REPORT I L k 7  I L’ * ., 1 4 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6-APR-1999 07:46 :46  I 
pectral File: ND AMs ARCHIVE S : S  99032745$258188_W,CF 

ATCH ID: 99 03 2 74 5 B AMPLE DATE: 31-MAR-1999 0O:OO 
SAMPLE TITLE: 
CQ DATE: 2-APR-1999 14:22 
LAPSED LIVE TIME: 8 0 0 0 0 ,  U232 82-76-3 RACER ID: 

2 5 0 .  
EZ:ET:F%CF,R DPM : 26.595 

B 021 30MAR99 

I 

AMPLE MATRIX: SOIL 
‘ENERGY CAL DATE: 30-MAR-1999 06:49 

- - KG FILENAME: P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******* 

SAMPLE ID: 
ALIQUOT: 1 a 8903-02 
DETECTOR NUMBER: 
AVERAGE EFFICIENCY: 
RECOVERY: 

ROI TYPE: 
CONFIDENCE LEVEL; 
LLD CONSTANT: 
EFF CAL DATE: 30-MAR-1999 

TRACER FWHM (kev) : 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

2 5 8 1 8 8  
sa 
021 

26.9% 
75.13% 
46.33 

MANUAL 
4.. 65 
2.7i 
06:49 

******** **  

CRIT LEVEL 

AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 
NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

5302.5 7144.20 2.80 9 9 . 8  1.4073+03 4.8743+01 2.066Ec00 1.300E+00 

Y-234 4761.5 2 1 3 . 2 0  0.80 9 9 . 8  4.199E+01 6.041E+00 1.3533+00 9.4333-01 

U-235 4385.5 13.20 2.80 80.9 3.2073+00 2.015E+00 2.5493+00 1.604E-1.00 

b - 2 3 8  4184.4 210.40 1.60 100.2 4.126E+01 5.987E+OO 1.6853+00 1,108E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

&** POSITIVE ***  
*** RECOUNT SAMPLE CL > 0 .500  ***  
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ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:47:09 
_” &-- k, 5 8 d i‘\* 1 . .  

143 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs ARCHIVE S : S  99032745$258189 UU.CNF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ATCH ID: 99032745 * 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 3 . 8 8 0 3 - 0 2  sa 
SAMPLE TITLE: * DETECTOR NUMBER: 022 

CQ DATE: 2-APR-1999 1 4 ~ 2 2  * AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80005. * 
RACER ID: U232 - 82-76-3 * TRACER FWHM (kev) : 64.09 

250. * ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL: 4.65 

* LLD CONSTANT: 2.71 
~ ~ & ~ ~ ~ C I ? , I ?  DPM : SOIL 

* 
SAMPLE ID: 258189 

25.8% 
RECOVERY: 78.24% 

B 
6 
AMPLE MATRIX: 

KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 30-MAR-1999 06:50 * EFF CAL DATE: 30-MAR-1999 0 6 : 5 0  
B-022 30MAR99 * - * 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPUfERROR MDC 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 
c , , 2  5 3 0 2 . 5  7 1 5 1 . 6 0  4 . 4 0  9 9 . 8  6 . 8 5 4 3 + 0 2  2.3823+01 1.195E+00 7 . 2 7 1 3 - 0 1  

-234 4 7 6 1 . 5  3 3 7 . 2 0  2 . 8 0  9 9 . 8  3.2323+01 3.8043+00 1.005E+00 6.3263-01 

U-235 4 3 8 5 . 5  13.20 2 . 8 0  8 0 . 9  1.561E+00 9.8073-01 1 . 2 4 0 E + 0 0  7,8043-01 Y 
& - 2 3 8  4184.4 288.60 2 . 4 0  1 0 0 . 2  2.7543+01 3.4703+00 9 . 4 6 0 3 - 0 1  6 . 0 2 3 3 - 0 1  

B** POSITIVE *** - *** RECOUNT SAMPLE CL > 0.500 *** 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs ARCHIVE_S:S-99032745$258190 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 * SAMPLE ID: 258190 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.600E-02 sa 

SAMPLE TITLE: * DETECTOR NUMBER : 023 
CQ DATE: 2-APR-1999 14:22 * AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80002. * RECOVERY: 74.86% 
RACER ID: U232 - 82-76-3 * TRACER FW" (kev) : 41.05 

250. * ROI TYPE: MANUAL 
26.595 t CONFIDENCE LEVEL: 4.65 ORRECTED TRACER DPM: 
SOIL ' * LLD CONSTANT: 2.71 

* EFF CAL DATE: 30-MAR-1999 06:53 

* 
4 
B 
s 
E::: ::x: 

ENERGY CAL DATE: 30-MAR-1999 0 6 : 5 3  
B 023-30-99 * KG FILENAME: - * 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
8 
NUCLIDE ENERGY NET 

AREA dpml sa 2-SIGMA dpm/ sa dpm/ sa 

1 2 3 2  5302.5 7069.60 6.40 99.8 1.6623+03 . 5.783E+01 3.4033+00 2.020E+OO 

y-234 

b-238 

I** POSITIVE ***  

4761.5 437.00 4.00 99.8 1.0273+02 1.084E+01 2.824E+OO 1.730E.tO0 

U-235 4385.5 22.20 0.80 8 0 . 9  6.4393+00 2.8153+00 1.992E-tOO 1.3893+00 

4184 - 4  386.80 5 20 100.2 9.055E+01 1.008E+01 3.117E+00 1.876E+OO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*** RECOUNT SAMPLE CL 0.500 *** 

I 

I 2-77 
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*************t*************************************************************X****** 

****X**********f*~***********~***~****~********t**~**********************~**~~*  
pectral File: NTI AMs-ARCHIVE C:C 99032745SLCSWRlA UU.CNF 

* 
E 
8 ATCH ID: 99 03 2 74 5 * SAMPLE ID: LCSWRlA 

ALIQUOT : 2.500E-01 L AMPLE DATE: 31-MAR-1999 0O:OO * 
DETECTOR NUMBER: 027 SAMPLE TITLE: * 

LAPSED LIVE TIME: 80004. * RECOVERY: 73.94% 
CQ DATE: 2-APR-1999 14:24 * AVERAGE EFFICIENCY: 27.6% 

RACER ID: U232 82-76-3 * TRACER FWHM (kev) : 45.60 

CONFIDENCE LEVEL :. 4.65 

- 
250. * ROI TYPE: MANUAL 

LLD CONSTANT: 2.7i 
26.595 * 

s 
ET%I?i?&CER AMPLE MATRIX: DPM : SOIL 
ENERGY CAL DATE: 30-MAR-1999 06:55 * EFF CAL DATE: 30-MAR-1999 06:55 B 027 30MAR99 * - KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 

NUCLIDE ACTIVITY SUMMARY 1 
NUCLIDE ENERGY NET BKG W B N  ACTIVITY TPU/ERROR MDC CRIT LEVEL 

AREA PCi /  L 2-SIGMA p C i /  L p C i /  L 
5302.5 7211.00 4.00 99.8 4.7923+01 1.657E+00 7.9803-02 4.8913-02 

-234 4761.5 2467.80 3.20 99.8 1.640E+01 9.6463-01 7.3283-02 4.5643-02 

U-235 4385.5 100.40 3.60 80.9 8.2303-01 1.720E-01 9.4543-02 5.8383-02 P 
( 6 - 2 3 8  4184.4 2596.00 6.00 100.2 1.718E+01 9.9893-01 9.3293-02 5.5613-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

&** POSITIVE *** 

I 
I 
I 
I 
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WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:42:12 
a .  r w "  

A 1 4 9  
****************tx*****************~****~************************~**********x**  

pectral File: ND AMs ARCHIVE-S:S 99032745$258181D UU.CNF 
* * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * ~ * * x ~ * ~ * * * * * * * * * *  

ATCH ID: 99032745 * SAMPLE ID: 258181D 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.100E-02 sa 
AMPLE TITLE: * DETECTOR NUMBER: 028 
CQ DATE: 2-APR-1999 14:24 * AVERAGE EFFICIENCY: 27.0% 
LAPSED LIVE TIME: 80001. * RECOVERY: 73.90% 
RACER I D :  U232 I 82-76-3 * TRACER FWHM (kev) : 47.48 

LAMBDA VALUE: 2 5 0 .  * ROI TYPE: MANUAL 
ORRECTED TRACER DPM: 26.595 * CONFIDENCE LEVEL: 4.65 
AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

* 1 
! 
t 
! NERGY CAL DATE: 30-MAR-1999 06:56 * EFF CAL DATE: 30-MAR-1999 0 6 ~ 5 6  

B 028 30MAR99 t KG FILENAME: - I * 
***********************************t****************~~**********x*********~****~*** 

NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA .dprn/ sa dpm/ sa 

c 
5302.5 7056.00 6.00 99.8 1.2663+03 4.4063+01 2.5313+00 1.508E+00 

-234 4761.5 646.00 4.00 99.8 1.159Ei-02 1.043E+01 2.1553-1-00 1.321E-tOO 

-235 4385.5 29.60 2.40 80.9 6.5533+00 2.5583+00 2.1953+00 1.3973+00 

@-238 4184.4 677.00 2.00 100.2 1.210E+02 1.067E+01 1.659Ec00 1.072E+00 

** POSITIVE ***  
**  RECOUNT SAMPLE CL > 0.500 * * *  

I '  
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1 6-APR-1999 07:48:33 

****************************~****f*********~~*******+***+**+********+***** 

pectral File: ND AMs ARCHIVE S:S 99032745$258191 W.CNF 
************+***7***~*******7***~**************+~*******+***+***************** 

ATCH I D :  99032745 SAMPLE ID: 258191 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.8703-02 sa 

DETECTOR NUMBER: 0 3 0  SAMPLE TITLE: * 
AVERAGE EFFICIENCY: 26.4% CQ DATE: 2-APR-1999 14:24 * 
RECOVERY: 74.14% LAPSED LIVE TIME: 80002. * 
TRACER FWHM (kev) : 40.32 U232 82-76-3 * RACER ID: 
ROI TYPE: MANUAL 250. * 
CONFIDENCE LEVEL: 4.65 26.595 * 
LLD CONSTANT: 2.71 

ENERGY CAL DATE: 30-MAR-1999 06 :58  * EFF WL DATE: 30-MAR-1999 06:58 

* 
* 

a 
E 

- d 
B%E%:?ydCER AMPLE MATRIX: DPM : SOIL ' * 

B 030 30MAR99 * 
I - KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL 
AREA dPm/ sa 2-SIGMA dpml sa dpml sa 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
I 

Y 
L 2  5302.5 6924.80 5.20 99.8 1.4223+03 4.9543+01 2.7343+00 1.6453+00 

-234 4761.5 238.40 3.60 99.8 4.896E+01 6.7453+00 2.368Ec00 1.4623+00 

U-235 4385.5 12.00 8.00 80.9 3.040E+00 2.4443+00 4.019E+00 2.3533+00 

p-238 4184.4 232.80 5.20 100.2 4.760E+01 6*659E+OO 2.722E+OO 1.638E+OO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

&** POSITIVE ***  
***  RECOUNT SAMPLE CL > 0 . 5 0 0  *** 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral File: ND AMs-ARCHIVE-S:S 99032745$258192 UU.CNF 

I 
6 

a r 
LIB 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

ATCH ID: 99 03 2 74 5 * SAMPLE ID: 258192 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.2603-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 031 
CQ DATE: 2-APR-1999 1 4 ~ 2 5  * AVERAGE EFFICIENCY: 27.0% 
LAPSED LIVE TIME: 80002. * RECOVERY: 74.07% 
RACER ID: U232-82-76-3 * TRACER FWHM (kev) : 78.04 
BDA VALUE: 2 5 0 .  * ROI TYPE: MANUAL 

26.595 * CONFIDENCE LEVEL : 4 . 6 5  ORRECTED TRACER DPM: 
AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 

. ENERGY CAL DATE: 30-MAR-1999 06:59 * EFF CAL DATE: 30-MAR-1999 06 :59  
KG FILENAME: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B-031-30MAR99 * 

* 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL NUCLIDE ENERGY NET 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ 88 1,,, 

)7-234 

(6-238 

b** POSITIVE *** 

5302.5 7080.80 9.20 99.8 1.1773+03 4.0743+01 2.7953+00 1.622E+00 

4761.5 175.40 7.60 99.8 2.915E+01 4.702E+00 2.581E+00 1.516E+00 

U-235 4385.5 5.80 3.20 80.9 1.189E+00 1.316E+00 2.2613+00 1.408E+00 

4184 -4 168.40 1.60 100.2 2.786E+01 4,484Ee00 1.422E+OO 9.351E-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  RECOUNT SAMPLE CL > 0.500 *** 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'tral File: ND AMs ARCHIVE S:S 99032745$258193_W,CF 

* 

ATCH ID: 99032745 * SAMPLE ID: 258193 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 2.5603-02 sa 032 DETECTOR NUMBER: SAMPLE TITLE: * AVERAGE EFFICIENCY: 2 5 . 8 %  CQ DATE: 2-APR-1999 14~25 * 
LAPSED LIVE TIME: 80000. * RECOVERY: 74.42% TRACER FWHM (kev) : 69.29 RACER ID: MANUAL ROI TYPE: 

26.595 * CONFIDENCE LEVEL: 4.65 
AMPLE MATRIX: SOIL * LLD CONSTANT,: 2.71 

L 
U232 82-76-3 * 

250. * I E 
P"" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

&%E%:pECF,R, DPM : 

EFF CAL DATE: 30-MAR-1999 07~01 ENERGY CAL DATE: 30-MAR-1999 07:Ol * B 032 30MAR99 * 
I I 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA .dpm/ sa dpm/ sa 

232 5302.5 6801.80 5.20 99.8 1.0393+03 3.6473+01 2.0333+00 1.224E+00 

-234 4761.5 166.00 6.00 99.8 2.5353+01 4.181E4-00 2.1533+00 1.2843+00 

1 
P 
U-235 4 3 8 5 . 5  9.00 4.00 80.9 1.6963+00 1.4423+00 2.2633+00 1.3873+00 

4184.4 168.80 3.20 100.2 2.5673+01 4.155E+00 1*677E+OO 1.045E+00 b-238 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I **  POSITIVE *** 
***  RECOUNT SAMPLE CL 0.500 *** 



w u w  
w m c )  

1 
4 
7 

Q) E n  

I 1r ;C  

. . . . . . . .  

Q 
0 * 

0 
0 
cu 



WASTREN - -  GRAND JUNCTION, CO 1' ''5 - i  '1 i.t! r;) ALPHA SPECTROSCOPY REPORT -* " 2 .  i i L& 

157 6-APR-1999 07:49:48 

****************X***************************~**~***~******X******************** 

pectral File: ND AMs ARCHIVE S:S-99O32745$258194-WUV.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* 
* 99 03 2 74 5 SAMPLE ID: . 258194 

& 
E ATCH ID: AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 8.700E-03 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 0 04 

CQ DATE: 3-APR-1999 13:45 * AVERAGE EFFICIENCY: 26.2% 
LAPSED LIVE TIME: 80006. * RECOVERY: 72.11% 
RACER ID: U232 - 82-76-3 * TRACER FWHM (kev) : 74.68 

2 5 0 .  * ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL: 4.65 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 06:36 * EFF CAL DATE: 30-MAR-1999 06 :36  
KG FILENAME: 

******************************************************~~***************X****** 

e 
B%%?:fECF,R DPM : 

B 004 30MAR99 * - - * 

NUCLIDE ACTIVITY SUMIGkY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/EFiROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

b 
c 2 3 2  5 3 0 2 . 5  6692.80 5.20 99.8 3.057E+OJ 1.0753+02 6.080E+00 3.6593+00 

-234 4761.5 349.40 1.60 99.8 1.5963+02 1.8473+01 3.924Ei-00 2.5813+00 

-235 4385.5 15.20 6 . 8 0  8 0 . 9  8.5633+00 5.6153+00 8.359E+00 4.9433+00 

p - 2 3 8  4184.4 267.80 3.20 100.2 1.2183+02 1 591E+01 5.015E+00 3.124E+00 

B** P O S I T I V E  ***  
***  RECOUNT SAMPLE CL 0 . 5 0 0  *** 
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6-APR-1999 07:50:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE S : S  99032745$258195-UU.CF 

I 
$ 
e 
1 

1 
b 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99 0 3  2 74 5 * SAMPLE ID: 258195 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.170E-02 sa 

005 
* AVERAGE EFFICIENCY: 25.9% 

LAPSED LIVE TIME: 80004. * RECOVERY: 72.53% 
RACER ID: 

* 

SAMPLE TITLE: * DETECTOR NUMBER: 
CQ DATE: 3-APR-1999 13:45 

U232 82-76-3 * TRACER FWHM (kev) : 65.73 
2 5 0 .  * ROI TYPE: STANDARD 

26.595 * CONFIDENCE LEVEL; 4.65 

ENERGY CAfi DATE: 30-MAR-1999 06:37 * EFF CAL DATE: 30-MAR-1999 06:37 

- 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.7i 

KG FILENAME: B-005-30MAR99 * 

&Z:kT:?%CER DPM : 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I232 5302.5 6651.20 4.80 99.8 1.2263+03 4.332Ec01 2.3763+00 1.4383+00 

-234 4761.5 181.60 2.40 99.8 3.3463-1-01 5.219E+OO 1.8273+00 1.163E+00 

0.00 8 . 0 0  80.9 -4.5523-05 1.521E+00 3.6053+00 2.111E+00 U - 2 3 5  4385.5 

u-238 

!** POSITIVE *** 

4184.4 155.00 4.00 100.2 2.844E+01 4.812E+00 2.203E+00 1.350E+00 

....................................................................... 

**  RECOUNT SAMPLE CL > 0.500 *** 
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****************************************************~*************X*********** 

pectral File: ND-AMs ARCHIVE S:S 99032745$258196-W.CF 
******f********x****~*******-j;***~~***************************~**~***~********* 

SAMPLE ID: 258196 ATCH ID: 99032745 * 
3 . 5 3 0 3 - 0 2  sa AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 

DETECTOR NUMBER: 014 SAMPLE TITLE: * 
AVERAGE EFFICIENCY: 26.3% CQ DATE: 3-APR-1999 13:46 rc 

LAPSED LIVE TIME: 80002. * RECOVERY: 72.72% 
RACER ID: U232 - 82-76-3 * TRACER FWHM (kev) : 71.37 

MANUAL 
CONFIDENCE LEVEL : 4.65 ORRECTED TRACER DPM: 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 06:42 * EFF CAL DATE: 30-MAR-1999 06:42 
KG FILENAME: 

*X***********+****************~**************************~*************X****** 

* 
# 
& 
4 r 
I 
R 

BDA VALUE: 250. * ROI TYPE: 
2&. 595 * 

B 014 30MAR99 * 
1 I * 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA d p d  sa 2-SIGMA dpm/ sa dpm/ sa 

a 2 3 2  5302.5 6772.20 18.80 99.8 7.5343+02 2.6523+01 2.5443.1.00 1.4233+00 

1 - 2 3 4  4761.5 226.40 9.60 99.8 2.541E+01 3.631E+00 1.904E+00 1.103E+00 

U-235 4385.5 19.40 7.60 80.9 2.&623+00 1.509E+00 2.131E+00 1.251E+00 

[-238 4184.4 233.40 3.60 100.2 2.585E+01 3.600E+00 1.277E+00 7.8883-01 

*****X***********X*********************************~~**************~*********** 

I** POSITIVE * * *  
***  RECOUNT SAMPLE CL > 0 . 5 0 0  ***  
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ALPHA SPECTROSCOPY REPORT 
6-APR-1999 0 7 : 5 2 : 0 5  

"-% f. ! : w i.t hi) 

163 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

ATCH ID: 99032745 
AMPLE DATE: 31-MAR-1999 0O:OO 

CQ DATE: 3-APR-1999 1 3 : 4 6  
U P S E D  LIVE TIME: 80005. 

SAMPLE TITLE: 

RACER ID: u232 82-76-3 ~ - -  - 
250. 

26.595 
& ~ ~ % T ~ ? ~ C € ? , R  AMPLE MATRIX: DPM : SOIL ' - ~ _ _  
ENERGY CAL DATE: 30-MAR-1999 06:44 

B-015 30MAR99 - 

* 
* 
* 
* 
* 
* 
* 
* 
x 
* 
* '  
* 
* 

SAMPLE ID: 258197 
ALIQUOT : 1.4603-02 sa 
DETECTOR NUMBER: 015 
AVERAGE EFFICIENCY: 26.7% 
RECOVERY: 76.85% 
TRACER FWHM (kev) : 73.12 
ROI TYPE: MANUAL 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-MAR-1999 06:44 

NUCLIDE ACTIVIT? SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

2 2 3 2  5302.5 7261.80 5.20 99.8 1.8223+03 6.2893+03 3.3393+00 2.010E+.OO 

p - 2 3 4  4761.5 404.20 4.80 99.8 1.014E+02 2.106E+01 3.2353+00 1.9573+00 

U-235 4385.5 19.60 2.40 80.9 6.064E-tOO 2.9773+00 3.0683+00 1.953Ec00 

16-238 4184.4 413.20 2.80 100.2 1.0323+02 1.112E+01 2*620E+00 1.648E+OO 

* * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * ~ * * * x * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * x * * * * * * * * ~ * * * *  

I.** POSITIVE *** 
***  RECOUNT SAMPLE CL > 0 . 5 0 0  *** 

I 
I 
I 
I 
I 
I 
i 
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a 
***** 

E p e c t  **** 
********* 
ral File: ********* 

. WASTREN - -  GRAND JUNCTION, CO 
.ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:52:42 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***T***T*******T***7************************ 
ND AMs ARCHIVE S:S 99032745$2S8198_W.CNF 

* *  

**  

(3 z 
Lrw 

,***** 
*****  

&- u- 0 1. 

L4 8 )r .: 

******  
******  

I65 
***** 
*****  

*****  
*****  

* 
SAMPLE ID: 258198 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.3903-02 sa 017 DETECTOR NUMBER: 

CQ DATE: 3-APR-1999 13:46 * AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80000. * RECOVERY: 76.13% RACER ID: 

ORRECTED TRACER DPM: 

ATCH ID: 99 03 2 74 5 * 

SAMPLE TITLE: 
* 

U232 82-76-3 * TRACER FWHM (kev) : 77.29 

26.595 * CONFIDENCE LEVEL:. 4.65 
- 

LAMBDA VALUE: 250. * ROI TYPE: MANUAL 

KG FILENAME: B-017-30MAR99 * 

1 
1 e 
AMPLE MATRIX: SOIL * LLD CONSTANT: 2.7i NERGY CAL DATE: 30-MAR-1999 06:45  * EFF CAL DATE: 30-MAR-1999 06:45 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

NUCLIDE ACTIVITY SUMMARY 

CLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa  dpm/ Sa 

sa 2-SIGMA dpm/ b 
1 2 3 2  5302.5 7203.20 2'. 80 99.8 1.9133+03 6.607E+01 2.786E+OO lf753E+O0 

-234 4761.5 169.60 6.40 99.8 4.5043+01 7.3553+00 3.8443+00 2.2823+00 

-235 4385.5 12.00 6.00 80.9 3.9323+00 2.9643+00 4.6203+00 2.7543+00 

4184.4 175.40 3.60 100.2 4.6393+01 7.3763+00 3.050E+00 1.8833+00 1-238 

............................................................................... 

**  POSITIVE ***  
**  RECOUNT SAMPLE CL 0.500 *** 

I 
I 
I 
I 
I 
I 
I 
I 
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. -  WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT 

I % -. -y35.-. 

T ..&-..?d . 1.w. 

6-APR-1999 07:53:07 
\ I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  167 

.............................................................................. 

a 
pectral File: ND AMs ARCHIVE S : S  99032745$258199 W.CNF 

J. 
I 

ATCH ID: 9 9032 74 5 * SAMPLE ID: 258199 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 2.6703-02 sa 018 

CQ DATE: 3-APR-1999 13:46 * AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80004. * RECOVERY: 71.88% U232 82-76-3 * TRACER FWHM (kev) : 66.75 RACER ID: 

26.595 * CONFIDENCE LEVEL: 4 .65  
SOIL * LLD CONSTANT: 2.71 

BNERGY CAL DATE: 30-MAR-1999 06:47 * EFF CAL DATE: 30-MAR-1999 06:47 

SAMPLE TITLE: * DETECTOR NUMBER: 

- 
250. * ROI TYPE: MANUAL 

B - 018-3OMAR99 * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL 
-hUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA dpm/ sa 2-SIGMA .dpm/ sa dpml Sa 

d , 3 2  5302.5 6795.60 2.40 99.8 9.9613+02 3.4883+01 1.4533+00 9.251E-01 

Y-234 4761.5 164.00 4 . 0 0  9 9 . 8  2.404E+01 3.956Ec00 lT760E+00 1.079E+00 

- 
0-235 4385.5 12.40 3.60 80.9 2.2423+00 1.513E+00 2.085E+00 1.288E+OO 

a-238 4184.4 174.00 2.00 100.2 2.5393+01 4.033E+00 1.355E+OO 8.7533-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I** POSITIVE ***  
***  RECOUNT SAMPLE CL r 0.500 *** 
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* WASTREN - -  GRAND JUNCTION, CO + 1 , -  t pk+J - 
6-APR-1999 07:53:27 169 

ALPHA SPECTROSCOPY REPORT 

***f*********************ff************~******x*************~*********************** 

Spectral File: ND AMs ARCHIVE-S:S 99032745$258200 UU.CNF 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 
k 

* 
ATCH ID: 99032745 * SAMPLE ID: 258200 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 4.800E-02 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 021 
CQ DATE: 3-APR-1999 13 :47 * AVERAGE EFFICIENCY: 26.9% 
LAPSED LIVE TIME: 80007. * RECOVERY: 77.39% 
RACER ID: U232 - 82-76-3 * TRACER F W  (kev) : 43.69 

BDA VALUE: 250. * ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL: 4.65 ORRECTED TRACER DPM: 

AMPLE MATRIX: SOIL ’ * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 06:49 * EFF CAL DATE: 30-MAR-1999 06:49 
KG FILENAME: 

e r 
B 021 30MAR99 * - - * 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRXT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 
NUCLIDE ENERGY NET 

5302.5 7359.20 2.80 9 9 . 8  5.5413+02 1.906E-tOl 7.8983-01 4.9693-01 

p - 2 3 4  4761.5 547.20 0.80 99.8 4.119E+01 3.940E400 5.171E-01 3.606E-01 

U-235 4 3 8 5 . 5  21.20 2.80 80.9 1 . 9 6 9 3 + 0 0  9.3473-01 9.7433-01 6.130E-01 

b-238 

E** POSITIVE ***  

4184.4 502.40 1.60 100.2 3.766E-tOl 3.732E+OO 6.440E-01 4.2363-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***  RECOUNT SAMPLE CL > 0 . 5 0 0  *** 
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. WASTREN - -  2.W JaCTION, CO I ~ . ^  
. ALPHA SPECTROSCOPY REPORT i ’ P - P I . ’ p y  - 

6-APR-1999 07:53:47 1 - 1  L I I  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

pectral F i l e :  ND AMs ARCHIVE S:S 99032745$25820l-W.CF P ....................................................................................... * 
* 
* ATCH ID: 99032745 SAMPLE ID: 258201 

sa 
AMPLE DATE: 31-MAR-1999 0O:OO ALIQUOT : 6.4003-02 

CQ DATE: 3-APR-1999 13:47 AVERAGE EFFICIENCY: 25.8% 
RACER ID: 

DETECTOR NUMBER: 022 

RECO-RY: 75 * 75% 

250. * ROI TYPE: W A L  

SAMPLE TITLE: 
* 

LAPSED LIVE TIME: 80002. * 
* 

B 
U232 82-76-3 * TRACER FWHM (kev) :  46.45 

CONFIDENCE LEVEL: 4.65 

B%:ETi?$kCER AMPLE MATRIX: DPM : SOIL LLD CONSTANT: 2.71 ENERGY CAL DATE: 30-MAR-1999 06:50 * EFF C A L  DATE: 30-MAR-1999 0 6 ~ 5 0  

* 

26.595 * 
G 

* 

B-022 - 30MAR99 * %”” *****X********************~*************************************~******~***~** * 

Jt NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG AREA 

5302.5 6923.60 4.40 

p-234 4761.5 617.20 2.80 

U-235 4385.5 24.20 2.80 

b-238 4184.4 603.60 2.40 

CRIT LEVEL 
sa %ABN ACTIVITY TPU/ERROR MDC 

sa 2-SIGMA dpm/ sa dpm/ dpm/ 

9 9 . 8  4.155E4.02 1.4553+01 7.4803-01 4.5533-01  

99.8 3.704E+01 3.3943+00 6.2963-01 3.9613-01 

80.9 1.7923+00 7.8903-01 7.7673-01 4.8873-01 

00.2 3.6073+01. 3.3333+00 5.9243-01 3.7723-01 

**************************~*************~****X***********~*************X******* 

I** POSITIVE * * *  

303 
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. .  WASTREN - -  GRAND JUNCTION, CO . '  ALPHA SPECTROSCOPY REPORT .A I ,* 

173 6-APR-1999 07:54:02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE-S:S 99032745$258202 W . C N F  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ATCH ID: 99032745 * SAMPLE ID: 258202 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.163E-01 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 023 
CQ DATE: 3-APR-1999 13:47 .k AVERAGE EFFICIENCY: 26.7% 
LAPSED LIVE TIME: 80006. * RECOVF,RY: 76.22% 
RACER ID: U232 - 82-76-3 * TRACER FWWM (kev) : 65.23 

2 5 0 .  * ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL : 4.65 'ORRECTED TRACER DPM: 
SOIL * LLD CONSTANT: 2.71 

* EFF CAL DATE: 30-MAR-1999 06:53 

* 6 
L 
5 
E: ZZX: 
t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENERGY CAL DATE: 30-MAR-1999 0 6 : 5 3  
B 023-3OMAR99 * KG FILENAME: - * 

NUCLIDE ACTIVITY SUMMARY 

CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

t 2 3 2  5302.5 7197.60 6.40 99.8 2.2873+02 7.9233+00 4.5983-01 2.7303-01 

-234 4761.5 648.00 4.00 99.8 2.0593+01 1.8493+00 3.8353-01 2.3383-01 

U-235 4385.5 23.20 0.80 80.9 9.0923-01 3.8853-01 2.6923-01 1.8773-01 
r 
b-238 4184.4 627.80 5.20 100.2 1.986E+01 1.808Ec00 4.211E-01 2.5343-01 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I** POSITIVE ***  
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WASTREN - -  GRAND JUNCTION, CO 
ALPHA SPECTROSCOPY REPORT A- . .< r 0 

175 I 6-APR-1999 07:54:22 

*************************************************~*************~*****x******xx* 

pectral File: ND AMs ARCHIVE S:S 99032745$258203-UtJ.CF 
*************~**i***; r+*******~***~*************~*************x****x******x*****  

ATCH ID: 9903 2 74 5 * SAMPLE ID: 258203 

SAMPLE TITLE: DETECTOR NUMBER: 027 

* 
& 
B AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.7703-02 sa 

CQ DATE: 3-APR-1999 13~47 * AVERAGE EFFICIENCY: 27.6% 
LAPSED LIVE: TIME: 80003. * RECOVERY: 76.04% 
RACER ID: U232 - 82-76-3 x TRACER F"M (kev) : 4 4 . 1 9  

2 5 0 .  t ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL: 4.65 

* LLD CONSTANT: 2.71 
B%:%TgF&CER DPM : SOIL 

ENERGY CAL DATE: 30-MAR-1999 06:55  * EFF CAL DATE: 30-MAR-2999 0 6 : 5 5  

$ 
AMPLE MATRIX: 

KG FILENAME: B-027-30MAR99 * 
* 

*********************************~****************~****************x********** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpml sa 2-SIGMA dpml sa dpm/ sa 

1 2 3 2  5302.5 7416.00 4.00 99.8 9.601E+02 3.2993+01 1.5553+00 9.5263-01 

-234  4 7 6 1 . 5  5 2 1 . 8 0  3.20 99.8 6.7553+01 6.6023+00 1.4283+00 8.8923-01 

U-235 4385.5 12.40 3.60 80.9 1.980E+00 1.3363+00 1.8423+00 1.137E+00 

4184.4 429.00 6.00 100.2 5.530E+01 5.885E+OO 1.817E+00 1.083E+00 

Y 
1 - 2 3 ,  

I** POSITIVE ***  - ***  RECOUNT SAMPLE CL > 0 . 5 0 0  * * *  
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. WASTREN - -  SRAND JlrrJCTION, CO - .y ..\ ~ ._ . 
' ALPHA SPECTROSCOPY REPORT I .  . . L  

6-AE'R-1999 07:48:13 177 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral File: ND AMs ARCHIVE-S:S 99032745$258191D-UU.CNF 

I 
6 

9 
E::: z x :  

f 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

ATCH ID: 99032745 * SAMPLE ID: 258191D 

SAMPLE TITLE: * DETECTOR "MBER: 028 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.8703-02 Sa 

LAPSED LIVE TIME: 80005. * RECOVERY: 79.47% 
27.0% CQ DATE: 3-APR-1999 13:47 * AVERAGE EFFICIENCY: 

U232 82-76-3 * TRACER FWHM (kev): 64.01 RACER ID: 
250. * ROI TYPE: MANUAL 

ORRECTED TRACER DPM: 26.595 * CONFIDENCE LEVEL: 4.65 
SOIL * LLD CONSTANT: 2.71 * EFF CAL DATE: 30-MAR-1999 06:56 

- 

ENERGY CAL DATE: 30-MAR-1999 06:56 
KG FILENAME: B-028-30MAR99 * * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

1 2 3 2  5302.5 7588.00 6.00 9 9 . 8  1.4223+03 4.8663+01 2.6433+00 1.5753+00 

y - 2 3 4  4761.5 278.00 4.00 99.8 5.210E+01 6.691E+00 2.251E+00 1.379E+OO 

U-235 4385.5 16.60 2.40 80.9 3.8383+00 2.0723-1-00 2.2923+00 1.4593+00 

E - 2 3 8  4184.4 258.00 2.00 100.2 4.814E+OI 6.366E+OO 1.7333+00 1.119E+00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E** POSITIVE +**  
*** RECOUNT SAMPLE CL > 0.500 *** 
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WASTREN - -  GRAND JUXCTION, CO ( C L S  I1, I .  ALPHA SPECTROSCOPY =PORT 
6-APR-1999 07:39:21 I79 

* * * * * * * * t * * * * * * * x + * * * * ~ ~ * * * * * ~ * * * * * t * * * * * * * * * * * * * * * ~ ~ * * * * * * * * x * * ~ x * * * * * ~ x * * * * * *  

I 
8 
E 

pectral File: ND-AMs-ARCHIVE C:C_99032745$LCSWRlB W . C N F  

ATCH fD: 99032745 * SAMPLE ID: 

*****************************t**f*******************x~*******x* 

* 
LCSWRlB 

AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 2.500E-01 L 
SAMPLE TITLE: * DETECTOR NUMBER: 030 

26.4% CQ DATE: 3-APR-1999 13:48 * AVERAGE EFFICIENCY: 
LAPSED LIVE TIME: 80005. * RECOVERY: 74.81% 
RACER ID: U232 I 82-76-3 * TRACER FWHM (kev) : 48.40 

250. * ROI TYPE: MANUAL 
26.595 * CONFIDENCE LEVEL: 4.65 

AMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-MAR-1999 06:58 * EFF CAL DATE: 30-MAR-1999 06:58  
KG FILENAME: 

s 
t 
I 

I" 

~%&'~%k&ER,  DPM : 

B 030 30MAR99 * - - * 
* * * * * * * * t * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ ~ * * * * * * * ~ ~ * * * * * * * * * * * * * * * ~ * * * * x * * * * * * ~ * * * *  

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL NUCLIDE ENERGY NET 
AREA PCi/ L 2-SIGMA . p C i /  L p C i /  L 

1 2 3 2  5302.5 6987.80 5.20 99.8 4.7923+01 1.6653+00 9.1293-02 5.4943-02 

-234 4761.5 2372.40 3.60 99.8 1.627E+01 9.6683-01 7.9083-02 4.8833-02 

U-235 4385.5 98.00 8.00 80.9 8.2903-01 1.803E-01 1.3423-01 7.8553-02 

8 - 2 3 8  4184.4 2439.80 5.20 100.2 1.6663+01 9.8373-01 9.090E-02 5.4703-02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E** POSITIVE ***  
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* - '  ' r. WASTREN - -  GRAND JUNCTION, CO \ G - L ,  t I  1 ' :  . 
ALPHA SPECTROSCOPY REPORT 

6-APR-1999 07:41:42 181 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
pectral F i l e :  ND AMs ARCHIVE R:R 99032745SPBB-W.CNF 
* * * * * * * * * * * * * * * * ~ * * * ~ * * * * * * * ~ * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * ~ ~ * * * * * ~ x *  

ATCH ID: 99032745 * SAMPLE ID: PBB 
AMPLE DATE: 31-MAR-1999 0O:OO * ALIQUOT : 1.000E+00 sa 
SAMPLE TITLE: * DETECTOR NUMBER: 031 
CQ DATE: 3-APR-1999 13:49 * AVERAGE EFFICIENCY: 27.0% 
LAPSED LIVE TIME: 80003. * RECOVERY: 77.62% 
RACER ID: U232 82-76-3 * TRACER FWHM (kev) : 68.28 

250. * ROI TYPE: STANDARD 
26.595 * CONFIDENCE LEVEL: 4.65 

SOIL ' * LLD CONSTANT: 2.71 

* 

E 

B Z E E Z F % C E R  DPM : 
AMPLE MATRIX: 

ENERGY CAL DATE: 30-MAR-1999 06:59 * EFF CAL DATE: 30-MAR-1999 06:59 
KG FILENAME: B-031-30MAR99 * 

* 
* * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * x * * * ~ * * * * * * * * * * ~ * * * * * x * * * * ~ * * * * * * * ~ * * * *  

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC CRIT LEVEL 
AREA dpm/ sa 2-SIGMA dpm/ sa dpm/ sa 

I 

Y-234 4761.5 
c 2 3 2  5302.5 7419.80 9.20 99.8 2.6603+01 9.107E-01 6.027E-02 3.4993-02 

5.40 7.60 99.8 1.9343-02 2.8723-02 5.5663-02 3.2693-02 

6.80 3.20 80.9 3.0063-02 2.9733-02 4.8773-02 3.037E-02 

E - 2 3 8  4184.4 10.40 1.60 100.2 3.7113-02 2.5423-02 3.0663-02 2.0173-02 

U-235 4385.5 

IC** POSITIVE ***  

I 
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Sample Weights for Req 164% I /7 183 

1 
I 
I 
1 
1 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

idditionsl Comments: Sample fractions were transferred to clean. tared 50 

/&@r N < ; r  A; ,s&m NtrC  

Sample Prep Procedure: N/A 2 
Analysis Procedure: N/A 

Date of sample prep: 9/3@/9 7 
Time of sample prep: NIA 

WN all automatic pipob allbmWd in a& wlth QcS7 Yes 
$ 1  c 
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Sample Login Sheet 
Request for Analytical Sentices 
Chain of Sample Custody I Lab Sample Tracking Record 

FROM TO 

1 
2 
3 4 '  
5 
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I i m  1 (~LL* i iGh 1111 
Grand Junctiw. 3ff icc  Aneiyticrl  Laboratory c* -. I 93 

Smple Login Sheet 

ReceiMd by (Print Namc): - n m u  ;P Page of 2 V2.08 

Received by (Signature): Login dete: f - f f l -99 J 

Requisition/Case #: 16495 Requestor: JEFF LIVELY 

Project nuher: 332302001 

I 

1. Custody Seal(s1: 
Shipping Contai mr: I ntact/Broken 
Smle  Container: Intect/Brokm 

2. Custody seal NO(S): ,uA 
3. Chain of Custody Recs: P B / A b s e n t  

4.  Traff ic  R t ,  Pack Lst,  & e t / A b s e n t  

5. Freight B i l l :  Airbi  LUSticker I Presen- 

6. Freight B i l l  No($).: ,&ddek. lvMe/ /  

7. Sample Tags: Present/& 

8. Sample Labels on 
Chain of Cust.: 

9. Does informetion on 
custody records, 
t r a f f i c  reports & 
sample Labets agree?: @/NO 

B 
1 
I 
I 

&/Not 1 irtd 

10. Shipping Cont. Temp.: MA . 
and Condition bwd 

1 1 .  Sample pH: 

Analysis Requested - Data Due - - - - - - - - - - -  -----*,. 

Test-Due Dete 
==I~I===sExP= 

1 AM241-09APR99 
PUISO-O9APR99 
UlSO -09APR99 

I 

I 

I 

1 
I 31 I 

No. Ticket 
EIL =========xa 

1 MED0000102 
2 UED0000103 
3 WED0000104 
4 MEDO000105 
5 WE00000106 
6 MEDO000107 
7 ME00000108 
8 MEDO000109 
9 MEDOOOOllO 

10 WED00001 1 1  
1 1  MEDO000112 
12 WED0000113 
13 HEDO000114 
14 MEDOOOOll5 
15 WED0000116 
16 MEDO000117 
17 HEDO000118 
18 MEDO000119 
19 MEDO000120 
20 MEDO000121 
21 HEDOOOOl25 
22 ME00000127 
23 RED0000129 

C u s t m r  ID 

IVPOOOOlO2 
1VPOOOD103 
IVP0000104 
IVP0000105 
IvP0000106 
IvPoooo1 O f  
IVP0000108 
IvPoooolo9 
I VP0000110 
I vPooool11 
IvP0000l12 
IVP0000113 
tVPOOOOl14 
IVPOOOOl15 
tVP0000116 
I VP0000117 
1VP0000118 
IVP0000119 
IvPooool2o 
lVPOOWl2l 
IVP0000125 
IvPoooo127 
IVP0000129 

IPII=======I 

Date 
Lab # ST Sampled Condition Rcccived 

258181 MS 29MAR99 GOM) 
258182 MS 2PFIAR99 GMX) 
258183 WS 2PflARW GOOD 
258184 WS 29MARW'GMX) 
258185 MS 29MARW GOOD 
258186 WS 2 W R W  CWO 
258187 US 29MARW GOOO 
258188 MS 29MARW GMX) 
258189 MS 2MAR99 GOOD 
258190 WS 29HARW G W D  

' 258191 MS 29MAR99 Goo0 
258192 WS 27MARW GOOD 
258193 HS 2 W R W  GoaD 
258194 MS 29MAR99 GOOO 
258195 WS 27MAR99 GMlD 
258196 MS W R W  GOOO 
258197 MS 2 W R W  GWO 
258198 WS 29FUR99 Goo0 
258199 US 2 W R W  GOOD 
258200 MS 27MARW Goa0 
258201 MS 2MAR99 GMX, 
258202 MS 2mARW GOOD 
258203 WS 27MAR99 GWO 

111 I===== == ==XI=== =====PI=PPIXLP====XZ 

Date 
Rec'd 

30PUR99 
30tlAR99 
3 W R W  
30PIAR99 
3OMARW 
3 M R W  
3 M R W  
3 W R W  
3 W R W  
3WR99 
3WR99 
3WR99 
3OMAR99 
30clAR99 
3011AR99 
3WR99 
3mw9 
30MARW 
3OMAR99 
3 W R W  
3OMAR09 
3013ARW 
30CIAR99 

=xxxap= 



Request for Analytical Services 2 
Project Title @E 75 - zv 
Project Number 3 3 A 3 O a  i 

Date Required I 16 I 99 * 
For Lab Use 

onNo. /dfpr  
Date Received -5 I 3 0  /9/ 

- 
S 
E 
E 

I 
N 
S 
T 



E PI0 
- Y  

vlel tF 
d 

t 



z 
m 
pi 
c m m 

0 
c 

t 2 al  



I 
c 
i 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
D 
I 
I 
I 
I 

r“ 
E 
d 

1 

w - 
W - 
p” 

E 
d $ 1  
E 



J 0 C 

al 

E 0 
Q, 
P x 
c 

& 

c 

.- !? 
m 

c z 0 
f 
3 

m 

m 
U 

.- - 
Y 
0 

II  6 $ 
VI 
7 
0 
m 

E 

0 
t 
v) 
W 

f 
.- 
c 

- 
f" 
m 
u) 
L 

,o 

n 

n 
P 

x 
c .- 
1 

VI 
E 
0 

VI 

0 
E: 
w 

.- 

I 
8 
1 



E 
W c 

c 
3 

5 



U 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

V2.05 

ANALYTICAL REPORT 

TO: JEFF LIVELY 

PROJECT: 332302001 

DATE: Monday, April 5 ,  1999 

REQUISITION(S) : 16496 

PREPARED BY: 

.GRAND JUNCTION OFFICE Z4NALYTICAL JABORATORY 

GRAND JUNCTION, COLORADO 81503 
2597 B 3/4 ROAD 

(970-248-6165) 



ANALYTICAL FKEPORT INDEX 

This report is the final data package for Requisition 16496 generated by the Analytical 
Laboratory for the WETS-N project. It is the official record, and requestors are 
responsible for proper record-keeping in compliance with project requirements. 

This report was prepared as an account of work sponsored by an agency of the United 
States Government. Neither the United States Government nor any agency thereof, nor 
any of their employees, makes any warranty, expressed or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, project, or process disclosed in this report, or represents that its use would not 
infringe privately owned rights. Reference therein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof. The Views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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'116 

ANALYTICAL SUMMARY 

99 

This repQrt contains the-results for thirty-five smear samples received on March 30, 1999, 
under Project No. 332302001 and Requisition No. 16496. 

The determination of gross alpha activity was done by gas proportional counting 
according to the Grand Junction Office Analytical Laboratory Standard Operating 
Procedure (SOP) RC-8. Although not requested, gross beta results are included in this 
report because gross beta activity is determined concurrently with gross alpha activity. 

All applicable laboratory quality control parameters were met. 

RELEASE OF THE DATA CONTAINED IN THlS REPORT HAS BEEN 
AUTHORIZED BY THE LABORATORY MANAGER OR THE MANAGER'S 
DESIGNEE 



SAMPLE CROSS RXF'ERENCE 

GRAND JUNCTION OFFICE ANALYTICAL LABORATORY 

REQUISITION(S) : 16496 

IvPoooolol 
IvP0000102 
IVP0000103 
IVP0000104 
IVP0000105 
IVP0000106 
IVP0000107 
IVP0000108 
IVP0000109 
IvPoooollo 
IvPoooo111 
IvP0000112 
IVP0000113 
IVP0000114 
IVP0000115 
IVP0000116 
IVP0000117 

IvPoooo119 
IVP0000120 
IvP0000121 
I W O  0 0 0 12 2 
IVP0000123 
IVP0000124 
IVP0000125 
IVP0000126 
IVP0000127 
IVP0000128 
IVP0000129 
IVP0000591 
IVP0000592 
IVP0000593 
IVP0000594 
IVP0000595 
IVP0000596 

IvPooooii8 

SMRO 0 0010 1 
SMRO 0 0 0 102 
SMR0000103 
SMRO 0 0 0 10 4 
SMRO 0 00105 
SMROOO 0106 
SMRO 0 0 0 IO 7 
SMRO 0 0 010 8 
SMRO 0 0 0 109 
SMROO 00110 
sMR0000111 
SMROOO 0112 
SMR0000113 
SMRO 0 0 0 114 
SMRO 0 0 0 115 
SMRO 0 0 0 116 
SMRO 0 0 0 117 
SMRO 000118 
SMRO 0 0 0 119 
SMROOO 012 0 
sMR0000121 
sMR0000 122 
SMROOO 0123 
SMRO 0 00124 
SMR0000125 
S M R O O O  0 12 6 
SMROO 0012 7 
SMR0000128 
SMROOOO 129 
SMRO 0 0 059 1 
SMRO 00 0592 
SMROO 0 059 3 
SMRO 0 00594 
SMRO 00 059 5 
SMROO 0 059 6 

LAB ID 

258204 
258205 
258206 
258207 
258208 
258209 
258210 
258211 
258212 
258213 
258214 
258215 
258216 
258217 
258218 
258219 
258220 
258221 
258222 
258223 
258224 
258225 
258226 
258227 
258228 
258229 
258230 
258231 
258232 
258233 
258234 
258235 
258236 
258237 
258238 

e===== 
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This section contains 38 pages, not including this page. 
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Grand Junction Office Analytical Laboratory 

1 . 0 1  

Date: April 5 ,  1999 
Ticket ID: SMROOOOlOl Lab ID: 258204 

Requestor: Y .  LIVELY 

Project Number: 332302001 

Caee: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 2 6 ,  1999 

DATE METHOD OF 
ANALYSIS REQUESTED RESULTS QaALIIs ERROR UNITS ANALYZED ANALYSIS 

I 
I 

Gross Alpha 
Gross Beta I 

c2 -31  
e3.68 

NA pCi/SA 04]01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R O ~  

I 



Grand Juncti.on Office Anal-ytical Laboratory 

ANALYTICAL RESULTS 

Cuetomer I D :  IVP0000102 
Ticket I D :  SMR0000102 

Date: April 5 ,  1 9 9 9  
Lab ID: 258205 

I 
METHOD OF I 

I 
I 

Requestor: J. LIVELY Case: 16496 
sample Matrix: SMEAR 
Project Number: 332302001 Date Collected: Mar 26, 1999 

Date Received: Mar 3 0 ,  1999 

DATE 
RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS ANALYSIS =QUESTED 

Gross Alpha c 2 . 3 2  NA pCi/SA 04/01/99 RC-8 RO.3 
Gross Beta c 3 . 6 2  NA pCi/SA 04/01/99 RC-8 R03 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Customer ID: IVPOOOO103 
T i c k e t  ID: SMR0000103 

Requestor : J . . LIVELY 
Sample Matrix: SMgAR 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: April 5 ,  1999 
Lab ID: 258206 

Caee: 1 6 4 9 6  
Date R e c e i v e d :  Mar 3 0 ,  1 9 9 9  
Date C o l l e c t e d :  Mar 26, 1999 

DATE METHOD OF 
RESULTS QaALI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

€ 2 . 3 3  
€3.65 

NA p C i / S A  04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



Gruid Yunction O f f  ice  Analytical Laboratory 

'1 * 01 

Cuetamer ID: IVP0000104 
Ticket ID: SMR0000104 

Requestor : J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

 ate: April 5, 1999 
Lab ID: 258207 

I Case: 16496 
Date Received: Mar 30, 1999 
D a t e  Collected: Mar 26, 1999 

I DATE METHOD OF 
RESULTS QTJALI'S EmOR UNITS ANALYZED ANALYSIS 

I ANALYSIS REQUrsSTED 

Gross Alpha 
~ross Beta 

~ 2 . 3 1  
c 3 . 6 5  

NA pCi/SA 04/01/99 RC-8 R03 

I NA pCi/SA 04/01/99 RC-8 R03 

I 

I 
I 
I 
I 
I 
I 



1 - 0 1  

Grand Junction Office Analytical. Laboratory 

I Customer ID: IVP0000105 
Ticket ID: SMR0000105 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

I 

I 

Date: April 5 ,  1999 
Lab ID: 258208 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

DATE METHOD OF 
ANALYSIS REQUESTED RESTJLTS QUAZII's ERROR UNITS ANALYZED ANALYSIS 

I 
Gross Alpha 
Gross Beta I 

c2 -31 
c3.62 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 

I 



h.01 

Grand Junction Office Analytical Laboratory 

ANALYTICAL RESULTS 

Customer ID: IVP0000106 
Ticket I D :  SMR0000106 

Date: April 5, 1999 
Lab I D :  258209 

I 
I 
I 
I 
I 

Request0r:'J. LIVELY case: 16496 
Sample Matrix: SMEAR 
Project Number: 332302001 

D a t e  Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

DATE METHOD OF 
ANALYSIS REQUESTsD RESULTS QaALIls ERROR UNITS ANALYZED ANAs;YSIS 

Gross Alpha 
Gross Beta 

e2 - 3 3  
c3 -65 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 KO3 I 

I 
I 
'I 
I 

I 
I 



Grand Junction Office 

AHhLYTIcAz, 

I Customer ID: IVPOOOO107 
T i c k e t  ID: SMR0000107 

Requestor: J. LIVGLY 
Sample Matrix: SMEAR 
Project Number: 332302001 

I 

Analytical Laboratory 

Date: April 5 ,  1999 
Lab ID: 258210 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: blar 26, 1999 

DATE METHOD OF 
ANALYSIS REQUESTED WSULTS QUALI'S ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha €2 -30  NA pCi/SA 04/01/99 RC-8 R03 
Uross Beta e3.65 NA pCi/SA 04/01/99 RC-8 R03 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 



Grand Jwrctian Office malytical Laboratory 

11.01 

Customer ID: IVPOOOO108 
Ticket ID: SMROOOO108 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258211 

Case: 16496 
Date Recsived: Mar 30, 1999 
Date Collected: Mar 26, 1999 

I 
I DATE METHOD OF 

I 
ANALYSIS REQUESTED RESULTS Q U A I J ' S  ERROR UNITS ANALYZED ANALYSIS 

, .  

Gross Alpha 
Gross Beta 

e2 - 3 2  
e3 - 6 2  

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R 0 3  



Grand Junction OFficE Rxlytical Laboratory 

' I 01 ANALYTICAL RESULTS 

I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Customer ID: IVPOOOO109 
Ticket ID: SMROOOO109 

Requestor: Y .  -LIVELY 
Sample Matrix: S m  
Project Number: 332302001 

ANALYSIS =QUESTED 

Date: April 5 ,  1999 
Lab ID: 258212 

Case: 16496 
Date Received: Mar 301 1999 
Date Collected: Mar 26, 1999 

DATE METHOD OF 
RESULTS QrJALI's ERROd 'ONITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c 2 . 3 2  
c3.62 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



Urhrrd &.metion Office Analytical Laboratory 

J l . 0 1  ANALYTICAL RESULTS 

Customer ID: IVPOOOOllO 
Ticket ID: SMROOOOllO 

Requestor: J. LIWLY 
Sample Matrix: SMgftR 
Project Number: 332302001 

I 

Date: April 5 ,  1999 
Lttb ID: 258213 

1 Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

1 
DATE METHOD OF 

ANALYSIS REQUESTED RESULTS QUALI1s ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

e2 -31  
c3.65 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



R. o1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office Analytical Laboratory 

ANA1;YTICAL RESULTS 

Customer ID: IVPOOOO11'1 
Ticket ID: SMROOOOlll 

Requestor: J. LIVELY 
Sample Matrix: SMGAR 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: April 5, 1999 
Lab ID: 258214 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

DATE METHOD OF 
RESULTS QaALI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

~2.33 
<3 - 6 5  

NA pCi/Sa 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



n .01 

&=and Junction Office 

ANALYTICAL 

Cuetamer XD: IVP0000112 
Ticket ID: SMR0000112 

Requestor: Y .  LIVELY 
Sample Matrix: SMElR 
Project Number: 332302001 

Analycicd Laboratory 

Date: April 5 ,  '1999 
Lab ID: 258215 II 

I Case: 16496 
Date Received: Max 3 0 ,  1999 
Date Collected: Mar 26,  1999 

I DATE METHOD OF 

1 
ANALYSIS RgQUESTED RESULTS QUALI's ERROR UNITS m Y Z E D  ANALYSIS 

. I  

Woss Alpha 
Gross Beta 

c2 - 3 3  
c3.65 

NA pCi/sA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 KO3 I 

I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 

I 



1 Grand Junction Office Analytical Laboratory 

I O1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

L'ustomes ID: IVP0000113 
Ticket  ID: SMR0000113 

Requestor: S .  LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lah ID: 258216 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

n.hTE METHOD OF 
RESULTS QUAZII'e ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
GrosB Beta 

~ 2 . 3 2  
e3.74 

NA pCi/SA 04/01/99 KC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 

3\11 



'1 IO1 

Grand Junction Office Analytical Laboratory 

Customer ID: IVP0000114 
Ticket ID: SMROOOO114 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
,Project Number: 332302001 

ANALYSIS REQUESTED 

ANALYTICAL RESULTS 

Date: April 5 ,  1999 
Lab ID: 258217 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 2 6 ,  1999 

DATE METHOD OF 
RESULTS Q U U I ' s  ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

~ 2 . 3 2  
c 3  -65 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cuetwner ID: IVPOOOO115 
T i c k e t  fD: SMR0000115 

Requestor: J.. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

ANALYSIS RgQlJESmD 

Date: April 5 ,  1999 
bb ID: 258218 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 2 6 ,  1999 

METHOD OF DATE 
RESULTS QUAIJ’S ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c2 -31 
~ 3 . 6 8  

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 



n . 0 1  

Grand Junction Office Analytical Laboratory 

Customer ID: fVP0000116 
Ticket ID: SMR0000116 

Requestor: J. LIVELY 
Sample Matrix: 
Project Number: 332302001 

Date: April 5, 1999 
Lab ID: 258219 

I 
B 
I Cam=: 16496 

Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 26,  1999 

I DATE METHOD OF 
RESULTS QaAtIIs ERROR UNITS ANALYZED ANALYSIS 

1 ANALYSIS REQUESTED 

Gross Alpha 
Gross Beta 

4.33 
c 3 . 6 5  

NA pCi/SA 04/01/99 KC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 I 



Grand Junction Office Analytical moratory 

1 . 0 1  ANALYTICAL RESULTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Customer ID: I v P O O O O 1 ~ : ' I  
Ticket ID: SwR0000117 

Requestor: J. LIVELY 
Sample Matrix: SMGAR 
Project Number: 332302001 

ANALYSIS F!EQTJESTSD 

Date: April 5,  1999 ' 
Lab ID: 258220 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 26, 1999 

DATE METHOD OF 
RESULTS QUALX'S ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c2 - 3 0  
€ 3 . 6 8  

NA pCi/SA 04/01/99 RC-8 R03 
HA pCi/SA 04/01/99 RC-8 R03 



Grand Junction office Analytical Laboratory 

J1.01 

Customer ID: IVPOOOO118 
T i c k e t  I D :  SMR0000118 

Requestor: J, LIVELY 
Sample Matrix: SMgAR 

ANALYTICAL RES,ULTS 

Date: April 5 ,  1999 I 
1 

Lab ID: 258221 

case: 16496 
Date Received: Mar 3 0 ,  1999 

Project Number: 332302001 Date Collected: Mar 26, 1999 

I 
I 

METHOD OF DATE 
ANALYSIS RGQUESTER RESULTS QTJALI'S ERROR UNITS ANALYZED ANALYSIS 

. I  

5ross Alpha 
arofis Beta 

c2 - 3 2  
c3 - 6 5  

NA pCi/SA 04/01/99 RC-6 R03 
NA pCi/SA 04/01/99 RC-8 R03 I 

1 



I 
n.01 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office  Analytical Laboratory 
- 1 . -  - 

Customer ID: IVPOOOO119 
Ticket  ID: SMROOOO119 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258222 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 26,  1999 

DATE METHOD OF 
RESULTS QUAXlI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c2.31 
c3.62 

NA pCi/SA 04/01/99 RC-8 R03 
NA pCi/SA 04/01/99 RC-8 R03 

34 7' 



Orand Junction Office Analytical Laboratory 

Customer ID: IVP0000120 
Ticket XD: SMR0000220 

Requestor: J. LIVELY 
Sample Matrix: SMEAFt 
Project Number: 332302001 

ANALYSIS REQUESTED 

Date: April 5 ,  1999 
Lab ID: 258223 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 26,  1999 

DATE METHOD OF 
RESULTS . .  QaALI's ERROR UNITS ANALYZED ANALYSIS 

I 
I 
I 
I 
I 
I Gross Alpha e 2 . 3 0  NA pCi/SA 04/01/99 RC-8 R03 

Gross Beta ~3.65 NA pCi/sA 04/01/99 RC-8 R03 



I* 01 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Offics Analytical Laboratoq- 

ANALYTICAL RESULTS 

Customer ID: XVP0000121 
Ticket  ID: SMR0000121 

Date: April 5 ,  1999 
Lab I D :  258224 

Requestor: J. &IvELY Case: 16496 
Sample Matrix: SMEAR . Date Received: Mas 3 0 ,  1999 
Project Number: 332302001 Date Collected: Mar 27, 1999 

, ANALYSIS REQUBSTED 
DATE MITHOD OF 

RESUJ;TS QUALI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

e 2 . 3 0  
~ 3 . 6 2  

NA pCi/SA 04/05/99 RC-8 KO3 
NA pCi/SA 04/05/99 RC-8 R03 



Grand Junction Office Analytical Laboratory 

n * 01 ANALYTICAL RESULTS 

Customer I D :  IVP0000122 
T i c k e t  I D :  SMR0000122 

Requestor: J. LIVELY 
Sample Matrix: SW 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258225 

I Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 2 7 ,  1 9 9 9  

DATE MZTHOD OF 
RESULTS Qwu,I's ERROR UNITS ANALYZED ANALYSIS 

I 
ANALYSIS REQUESTED 

Gross Alpha 
Sross Beta 

c2 -31 NA pCi/SA 04/05/99 RC-8 R03 
s3 -68 NA pCi/SA 04/05/99 RC-6 R03 I 

I 
I 
I 
I 
I 
I 
I 



1. o1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office Analytical Lzboratoxy 

Customer ID: IVPOOOO222 
Ticket ID: SMR0000123 

Requestor: J. LIVELY 
Sample Matrix: S m  
Project Number: 332302001 

ANALYSIS REQUESTED 

ANALYTIcAt RESULTS 

Date: April f, 1999 
U b  ID: 258226 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 27, 1999 

DATE; METHOD OF 
RESULTS Q U A M ' S  ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

e2.32 
c3.68 

NA pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Grand Jmetion Office Anal~+L'tieel T+aboratary 

J1.01 

Customer ID: IVP0000124 
Ticket  ID: SMR0000124 

Requestor: J. LfVELY 
Sample Matrix: SMgAR 
Project Number: 332302001 

I Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 2 7 ,  1999 

MGTHOD OF I n m z  
RJ3SULTS QUALI's ERROR UNITS ANALYZED ANALYSIS 

I 
ANALYSIS REQUESTED 

u 

Gross Alpha 
Gross Beta 

NA pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 0 4 / 0 5 / 9 9  RC-8 R03 I 

I 
I 
I 
I 
I 
1 
1 
I 

.- 

3 L21 



1 . 0 1  

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office Analytical Laboratory 

Customer I D :  IVP0000125 
T i c k e t  ID: SMR0000125 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

ANUYSIS REQUESTED 

Date: April 5 ,  1999 
Lab ID: 258228 

Caae: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 2 7 ,  1999 

DATE METHOD OF 
RESULTS QUALX'6t ERROR UNITS ANAtYZPD ANALYSIS 

Gross Alpha 
Gross Beta 

c 2 . 3 0  
~ 3 . 6 8  

NA pCi/!3A 04./05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Orand 

1.01 

Customer ID: IvP0000126 
Ticket ID: SMR0000126 

Requestor: J . LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Junctisn Office Analytical Laboratory 

Date: April 5 ,  1999 
Lab ID: 258229 

I Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 27, 1999 

METHOD OF I 
DATE 

I 
m Y S I S  REQUESTsD RESULTS QaAtI'e ERROR UNITS ANALYZED ANALYSIS 

. .  

Gross Alpha 
Gross Beta 

4 - 3 2  
~ 3 . 6 5  

NA pci/m 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 1 

I 
I 
I 
I 

I 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gtkild Junction O f f i c G  Analytical Laboratory 

Customer ID: IVP0000227 
Ticket ID: ,SMR0000127 

Date: April 5, 1999 
Lab ID: 258230 

Requestor: If: LIVELY Case: 16496 
Sample Matrix: SMEAR Date Received: Mar 30, 1999 
Project Number: 332302001 Date Collected: Mar 27, 1999 

DATE METHOD O F  
ANAz;YSIS REQUESTED RESULTS QUALX'S ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

e2 - 3 3  
< 3 . 6 8  

NA pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Brand Junction Office Analytical Laboratory 

ANALyTXcAt RESULTS -y-  k .- $J?-{ ; ' Jl+ 01 

Cuetmner ID: XVP0000128 
Ticket ID: SMR0000128 

Requestor: J. LIVELY Case: 16496 

Sample Matrix: SMEAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258231 

Date Received: Mar 30, 1999 
D a t e  Collected: Mar 27, 1999 

1 
1 
I 

DATE METHOD OF 

ANALYSIS REQUESTED RESULTS QaAtI'fi ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha ~ 2 . 3 0  NA pCi/SA 0 4 / 0 5 / 9 9  RC-8 R03 
Gross Beta c3 - 6 5  NA pCi/SA 04/05/99 RC-8 R03 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office Analytical Woratoxy 

Cuetomes ID: IVP000012'9 
Ticket ID: SMR0000129 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

ANAzlYSIS REQUESTED 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 27, 1999 

DATE ME;THOD OF 
RESULTS QaALI'8 ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c2.31 ' 

-3.62 
NA pCi/SA 0 4 / 0 5 / 9 9  RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Grand 

“‘I * 01 ANALYTICW RXSULTS 

Customer I D :  IVP0000591 
Ticket ID: SMROOOO591 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Jltzcticn Office Analytical Laboratory 

Date: April 5 ,  1999 I Lab ID: 258233 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Pate Collected: Mar 29, 1999 

DATE METHOD OF 
ANALYSIS REQUESTED RESULTS QUALI’s ERROR UNITS ANAZ;YZED ANALYSIS 

Gross Alpha 
Gross Beta 

24.29 
c5 -22 

5 . 8 3  pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 I 



1.01 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction O f f i c e  Analytical Laboratory 

Customer XD: IVP0000592 
Ticket ID: SMR0000592 

Requestor: 5 .  LIVELY 
Sample Matrix: SMfsAR 
Project Number: 332302001 

ANALYSIS RsQUESTED 

ANAtyTIcAzl RESULTS 

Date: April 5 ,  1999 
Lab ID: 258234 

Case: 16496 
Date Received: Mar 3 0 ,  1999 
Date Collected: Mar 29,  1999 

DATE METHOD OF 
RESULTS QUALI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

7.12 
~4.18 

3.21 pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Grand Junction Office Analytical Laboratory 

n.01  ANALYTICU RESULTS \.jtLr - m--v 1 kJt{ 1: 
Customer ID: IVP0000593 
Ticket ID: SMR0000593 

Requestor: J. LIVELY Case: 16496 
Sample Matrix: SMgAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258235 

1 
Date Received: Mar 30, 1999 
Date Collected: Mar 29,  1999 

I 
DATE METHOD OF 

ANALYSIS REQUESTED RESULTS QUALI'a ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

2 - 5 6  2 . 0 3  pCi/SA 04/05/99 RC-8 R03 
~ 3 . 8 5  NA pCi/SA 04/05/99 RC-b R03 1 

I 
I 



I 
N O 1  

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grmd Junction Off ice Analytical Laboratory 

ANALYTICAL mSULTS 

CuBtomer ID: IVP0000594 
Ticket ID: SMROOO0594 

Requestor: J. LIVELY 
Sample Matrix: SmgAR 
Project Number: 332302001 

ANALYSIS REQUESTED RESULTS QaAtIIs 

Date: April 5 ,  1999 
Lab I D :  258236 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar.29, 1999 

DATE METHOD OF 
ERROR DNITS ANALYZED ANUYSXS 

Gross Alpha 
Gross Beta 

< 2 . 3 0  
c 3 . 6 2  

NA pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 



Grand Junctim Office Analytical Laboratory 

u.01 

Customer ID: IVP0000595 
Ticket ID: SMROOOO595 

Date: April 5 ,  1999  
Lab ID: 258237 

1 
1 
I 

Requeetor: J. LIVELY Case: 16496 
Sample Matrix: SMEAR 
Project Number: 332302001 

Date Received: Mar 3 0 ,  1993 
Date Collected: Mar 29,  1999 

DATE METHOD OF 
RGSmTS QaALI's ERROR UNITS ANALYZED ANALYSIS ANALYSIS RGQmSTED 

Gross Alpha c2 - 3 3  NA pCi/SA 0 4 / 0 5 / 9 9  RC-8 R03 
Gross Beta 4.62 NA pCi/SA 04/05/99 RC-8 R03 

I 
I 



I 
1 - 0 1  

I 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Grand Junction Office Analytical Laboratory 

Cus-mer ID: IVP0000596 
Ticket ID: SMR0000596 

Requestor: J. LIVELY 
Sample Matrix: SMEAR 
Project Number: 332302001 

Date: April 5 ,  1999 
Lab ID: 258238 

Case: 16496 
Date Received: Mar 30, 1999 
Date Collected: Mar 29, 1999 

DATE METHOD OF 
RESULTS QaALI's ERROR UNITS ANALYZED ANALYSIS 

Gross Alpha 
Gross Beta 

c2.31 
c3.62 

NA pCi/SA 04/05/99 RC-8 R03 
NA pCi/SA 04/05/99 RC-8 R03 

313 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 3Glp 

QUALITY CONTROL SUMMARY 



I Date 
Analyte Result 

ross Alpha 

ross Alpha 

Known 
Value 

04/01/99 

04/05/99 

I 
I 
I 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 

218.81 2 14 

3 8 . 5 4  42 .8  

Acceptance 
Units 1 Low I High 
pCi/SA 153.00 3 0 2 . 0 0  

pCi/SA 30.6 60 .5  



BLANKS QC REPORT v1.02 
.-..-- . , 

L a b  Name: GJO Analytical Laboratory '2,&iJ . ; 1 # I d  r * b1 ; '., : CASE: 16496 I .  

0 .  '. 

Analyte 

Gross Alpha 

Gross Alpha 

Gross Beta 

Gross Beta 

Date 

04/01/99 

04/05/99 

04/01/99 

04/05/99 

Result Units I Result 
Calibration 131 nks Prep Blank 

Units I Result IUnits 1 
0.10 pCi/SA 

0.10 pCi/SA 

1.26 p C i / S A  

0.75 pCi/SA 

comNTs : 



B 
D 
I 
I 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

RADIOCHEMICAL 

SUPPORTING DOCUMENTATI[ON 
Requisition No. 16496 

The following section contains the analytical supporting documentation for the 
radiochemical analyses performed on this request. Commonly used laboratory codes in 
this section include: 

PROCEDUFU: 

RC-8: Gross Alpha/Beta Analysis 

QUALITY CONTROL PREl?IXES 

PB: Blank 
LCS: Laboratory Control Sample 
ccv: Continuing Calibration Verification 

This section contains 15 pages numbered 1 through 15. 

361 



K 



Gross Alpha 6 Gross Beta 

I Workllst ID: 99042841 
Instrument: CAN2404 

I ,  I Chemist: 

Comments 

,dditional Comments: 

;ample Prep Procedure: RC8 R03 
Analysis Procedure: RC8 R03 

I 
1 
I 

I 
I 
I 
1 
1 
1 
I 1 



1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

370 

SAMPLE . #: 3 COLLECT TIME: 6.00 Po 
09:45:55,04-01-1999 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: -16 +/- 0 

BETA RESULT: 2 . 4 6  pCi 
BETA GROSS COUNT: 11. 
BETA NET COUNT: 1 .83  +/- 0 

SAMPLE #:4. COLLECT TIHE:6.00 Uf 
09:52:17,04-01-1999 

ALPHA RESULT: 170.55 +/- 0 pCi 
ALPHA GROSS COUNT: 627. 
ALPHA NET COUNT: 104.50 +/- 0 

BETA RESULT: 167.63 pCi 
BETA GROSS COUNT: 748. 
BETA NET COUNT: 124 .66  +/- 0 

SAMPLE #:5. COLLECT TIME:6.00 zsg2of/ 
09:58:39,04-01-1999 

ALPHA RESULT: - 5 4  +/- 0 p C i  
ALPHA GROSS COUNT: 2. 
ALPHA NET COUNT: .33 +/- 0 

BETA RESULT: 1.79 pCi 
BETA GROSS COUNT: 8 .  
BETA NET COUNT: 1.33 +/- 0 

SAMPLE #:6. COLLECT TIME:6.00 25820s 
10:05:01,04-01-1999 

ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
AzlPHA NET COUNT: 0 +/- 0 

BETA RESULT: 2 . 2 4  pCi 
BETA GROSS COUNT: 10. 
BETA NET COUNT: 1.66 +/- 0 

SAMPLE #:7. COLLECT TIME:6.00 ZSgZOb  
10:11:23,04-01-1999 

3 



ALPHA RESULT: 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: 

.27 +/- 0 pCi 

.16 +/- 0 

BETA RESULT: 2.91 pci 
BETA CROSS COUNT: 13. 
BETA NET COUNT: 2.16 +/- 0 

SAMPLE #:a. COLLECT TIME:6.00 295207 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS' COUNT: 1. 

10:17:45,04-01-1999 

ALPHA NET COUNT: - 1 6  +/- 0 

BETA RESULT: 1.79 pCi 
BETA GROSS COUNT: 8. 
BETA NET COUNT: 1.33 +/- 0 

SAMPLE #:9. COLLECT TIME:6.00 2sS268 
10:24:07,04-01-1999 

ALPHA RESULT: 

ALPHA NET COUNT: 0 +/- 0 

0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 

BETA RESULT: 1.34 pCi 
BETA GROSS COUNT: 6. 
BETA NET COUNT: 1.00 +/- 0 

SAMPLE #:lo. COLLECT TIME:B.OO ZSg209 
10:30:29,04-01-1999 

ALPHA RESULT: - 2 7  +/- 0 pci 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16 +/- 0 

BETA RESULT: 2.91 gci 
BETA GROSS COUNT: 13. 
BETA NET COUNT: 2.16 +/- 0 

SAMPLE #:11. COLLECT TIME:B.OO 2Sti21Q 
10:36:51,04-01-1999 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALP= NET COUNT: -16 +/- 0 

BETA RESULT: 1.12 pci 
BETA GROSS COUNT: 5. 
BETA NET COUNT: -83 +/- 0 

SAMPLE #:12. COLLECT TIME:6.00 ? 5 8 2 "  
10:43:13,04-01-1999 
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ALPHA RESULT: 0 +/- 0 pCi 

ALPHA NET COUNT: 0 +/- 0 
ALPHA GROSS COUNT: 0 

BETA RESULT: 2.01 pCi 
BETA GROSS COUNT: 9. 
BETA NET COUNT: 1.50 +/- 0 

SAMPLE #:13. COLLECT TIHE:6.00 Z s ~ 2 ) z  
10:49:35,04-01-1999 

ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
ALPHA NET COUNT: 0 +/- 0 

BETA RESULT: 2.01 pCi 
BETA GROSS COUNT: 9. 
,BETA NET COUNT: 1.50 +/- 0 

SAMPLE #:14. COLLECT TIME:6.00 zsSzI-3 
10:55:57,04-01-1999 

ALPHA RESULT: -27  +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: 

BETA RESULT: 1.56 pCi 
BETA GROSS COUNT: 7. 
BETA NET COUNT: 

.16 +/- 0 

1.16 +/- 0 

SAMPLE #:15. COLLECT TIME:6.00 2 S S z I 4  
11: 02: 19,04-01-1999 

ALPHA RESULT: -27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: -16 +/- 0 

BETA RESULT: 2.68 pCi . 
BETA GROSS COUNT: 12. 
BETA NET COUNT: 2.00 +/- 0 

SAMPLE #:16. COLLECT TIME:6.00 2sg2 '5  
11:08:41,04-01-1999 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16 +/- 0 

BETA RESULT: 2.91 pCi 
BETA GROSS COUNT: 13. 
BETA NET COUNT: 2.16 +/- 0 

SAMPLE #:17. COLLECT TIME:6.00 2 f 8 m b  
11:15:03,04-01-1999 

5 



ALPHA RESULT: 1.08 +/- 0 pCi 
ALPHA GROSS GOUNT: 4 .  
ALPHA NET COUNT: .66  +/- 0 

BETA RESULT: 2.01 pCi 

BETA NET COUNT: 1-50 +/- 0 
BETA GROSS COUNT: 9, 

SAMPLE #:18. COLLECT TIHE:6.00 Zs8217 
11:21:25,04-01-1999 

ALPHA RESULT: 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16 +/- 0 

.27 +/- 0 pCi 

BETA RESULT: 2.01 pCi 
BETA GROSS COUNT: 9. 
BETA NET COUNT: 1.50 +/- 0 

SAMPLE # : 19 COLLECT TIME: 6 00 Zs8 
11:27:47,04-01-1999 

" 

ALPHA RESULT: . 54  +/- 0 pci 
ALPHA GROSS COUNT: 2. 
ALPHA NET COUNT: . 3 3  +/- 0 

BETA RESULT: 1.79 pCi 
BETA GROSS COUNT: 8. 
BETA NET COUNT: 1.33 +/- 0 

SAMPLE #:20. COLLECT TIME:6.00 2 5 6 2 1 4  
11:34:09,04-01-1999 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16  +/-  0 

BETA RESULT: 2.46 pCi 
BETA GROSS COUNT: 11, 
BETA NET COUNT: 1.83 +/- 0 

ALPHA RESULT: . 54  +/- 0 pCi 
ALPHA GROSS COUNT: 2. 
ALPHA NET COUNT: .33 +/- 0 

BETA RESULT: 1.12 pCi 
BETA GROSS COUNT: 5. 
BETA NET COUNT: -83 +/- 0 

SAMPLE #: 22. COLLECT TIME: 6.00 2-58 2 2 I 
11:46:53,04-01-1999 

6 1 
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ALPHA RESULT: .27 +/- 0 pci 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16  +/- 0 

BETA RESULT: 2.01 p C i  
BETA GROSS COUNT: 9. 
BETA NET COUNT: 1.50 +/- 0 

SAMPLE #:23. COLLECT TIME:6.00 2 5 2 2 2 2  
11,:53:15,04-01-1999 . 

ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
ALPHA NET COUNT: 0 +/- 0 

BETA RESULT: 1.34 pCi 
BETA GROSS COUNT: 6. 
BETA NET COUNT: 1.00 +/- 0 

SAMPLE #:24. COLLECT TIME:6.00 2% 2 23 
11:59:37,04-01-1999 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16 +/- 0 

BETA RESULT: .67 p C i  
BETA GROSS COUNT: 3 .  
BETA NET COUNT: "50 +/- 0 

SAMPLE #:25. COLLECT TIME:6.00 c C ~  
12:06~00,04-01-1999 

ALPHA RESULT: 756.46 +/- 0 pCi 
ALPHA GROSS COUNT: 2781. 
ALPHA NET COUNT: 463.50 +/- 0 

BETA RESULT: 1495.67 pCi 
BETA GROSS COUNT: 6674. 
BETA NET COUNT: 1112.33 +/- 0 

h 
f 
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Alpha 8. Beta Emciency Calibration 
8 

Instrument: CAN2404 
Chemist: / A L I , P / L  .. v 

Alpha Standard Beta Standard 

Isotape(s): Am-241 Isotope(s): Sr-90pI-90 

Standard Activity: 1000.0 pCi/mL Standard Activity: 2010.0 pCilmL 
ID: 82-40-1 ID; 82-22-4 

Standard Uncertainty: 2.00 % Standard Uncertainty: 1.49 orb 
Reference Date: 12/15/92 Reference Date: 02/01/92 

28.6 years Half-life: 432.7 years Half-life: 

Alpha Background CPM: 0.1 15 

Date Samples Counted: 03/31/99 
Count time: 60 min 

Crosstalk of Beta into Alpha: 0.39 Yo 

7 
8 
9 

10 
Average = 0.2139 
% RSD = 2.78 

N= 6 

Beta Efficiency Calibration: 
I 

Beta Background CPM: 1.01 
Count time: 60 min 

Date Samples Counted: 03/31/99 
Crosstalk of Alpha into Beta: 11.83 % 

101 I 
Average = 0.2916 

016 RSD = 2.04 
N=( ~ 61 

Calculations by Excel: GABAF v l  

I 
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Gross Alpha 8 Gross 6ota 

Control 

Range 

Acceptance Comments __._ er # ReqR SampleID 

1 PB -- 
2 
3 16496 258224 
4 16496 258225 
5 16496 258226 

7 16496 258228 
0 16496 258229 
9 16496 258230 

10 16496 258231 
11 16496 258232 
12 16496 258233 
13 16496 258234 
14 16496 258235 

... 15 16496 258236 
16 16496 258237 
17 16496 258238 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1 
I 

1 
6 16496 258227 1 

1 
1 
-I 

: I  
1 

18 ccv A 1. qm -//on 1 &‘ 

lo, I Worklist ID: 99042842 Instrument: CAN2404 Chemist: 

I I  I ’  I Carri 

ample Prep Procedure: RC8 R03 
Analysis Procedure: RC8 R03 



I!!! 
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PROGRAM NAME: GRB 

SAMPLE #:3. COLLECT TIME:6.00 4 8  
08:36:34,04-05-1999 

ALPHA RESULT: 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: 

.27 +/- 0 pci 

.16 +/- 0 

BETA RESULT: 2.01 pCi 
BETA GROSS COUNT: 9. 
BETA NET COUNT: 1.50 +/- 0 

SAMPLE #:4. COLLECT TIME:6.00 us 
08:42:56,04-05-1999 

ALPHA RESULT: 30.19 +/- 0 pCi 

ALPHA NET COUNT: 18.50 +/- 0 
ALPHA GROSS COUNT: 111. 

BETA RESULT: 29.58 pCi 
BETA GROSS COUNT: 132. 
BETA NET COUNT: 22.00 +/- 0 

SAMPLE #:5. COLLECT TIME:6.00 2sgZ2L/ 
08:49:18,04-05-1999 

ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
ALPHA NET COUNT: 0 +/- 0 

'BETA RESULT: 1.12 pCi . 
BETA GROSS COUNT: 5. 
BETA NET COUNT: .83 +/- 0 

SAMPLE #:6. COLLECT TIME:6.00 2 S S ' Z  2 3  
08:55:40,04-05-1999 

ALPHA RESULT: .54  +/- 0 pCi  
ALPHA GROSS COUNT: 2 . .  
ALPHA NET COUNT: .33  +/- 0 

BETA RESULT: 1.56 p C i  
BETA GROSS COUNT: 7. 
BETA NET COUNT: 1.16 +/- 0 

SAMPLE # : 7 .  COLLECT TIME:6.00 2 5 g z Z G  
09:02:02,04-05-1999 



ALPHA RESULT: 054 +/- 0 PCi 
AIZHA GROSS COUNT: 2 .  
ALPHA NET COUNT: - 3 3  +/- 0 

BETA RESULT: 2.24 pci 
BETA GROSS COUNT: 10. 
BETA NET COUNT: 1.66 +/- 0 

ALPHA RESULT: .27 +/- 0 pCi 
ALPHA GROSS COUNT: 1. 

. ALPHA NET COUNT: - 1 6  +/- 0 

BETA RESULT: 2.68 pCi 
BETA GROSS COUNT: 12. 
BETA NET COUNT: 2.00 +/- 0 

SAMPLE #:9. COLLECT TIME:B.OO 25s  225 
09:14:46,04-05-1999 

ALPHA RESULT: .54 +/- 0 pCi 
ALPHA GROSS COUNT: 2 .  
ALPHA NET COUNT: . 3 3  +/- 0 

t BETA RESULT: 1.12 pCi 
BETA GROSS COUNT: 5. 
BETA NET COUNT: .83 +/- 0 

SAMPLE #:lo. COLLECT TfME:6.00 2-58 22'7 
09:21:08,04-05-1999 

ALPHA RESULT: . 2 7  +/-  0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16 +/- 0 

BETA RESULT: 2.24 pCi 
BETA GROSS COUNT: 10. 
BETA NET COUNT: 1.66 +/- 0 

SAMPLE #:ll. COLLECT TIME:6.00 255623O 
09:27:30,04-05-1999 

ALPHA RESULT: - 5 4  +/- 0 pCi 
ALPHA GROSS COUNT: 2 .  
ALPHA NET COUNT: . 3 3  +/- 0 

BETA RESULT: 2.68 pCi 

BETA NET COUNT: 2.00 +/- 0 
BETA GROSS COUNT: 12. 

SAMPLE #:12. COLLECT TIME:6.00 2 5s 231 
09:33:52,04-05-1999 

12 
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ALP= RESULT: -27  +/- 0 pCi 
ALPHA GROSS COUNT: 1. 
ALPHA NET COUNT: .16  +/- 0 

BETA RESULT: 1.12  pCi 
BETA GROSS COUNT: 5. 
BETA NET COUNT: .83 +/- 0 

SAMPLE #:13. COLLECT TIME:6.00 Z ’ S B ~ ? ~  
09:40:14,04-05-1999 

AJLPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS*COUNT: 0 
ALPHA NET COUNT: 0 +/- 0 

BETA RESULT: 1.34 pCi 
BETA GROSS COUNT: 6. 
BETA NET COUNT: 1-00 +/- 0 

SAMPLE #:14. COLLECT TIME:6.00 2 S S 2 3 3  
09:46:36,04-05-1999 

ALPHA RESULT: 1 9 . 0 4  +/- 0 pCi 

ALPHA NET COUNT: 
ALPHA GROSS COUNT: 70. 

11.66 +/- 0 

BETA RESULT: 7.39 pCi 

BETA NET COUNT: 5.50 +/- 0 
BETA GROSS COUNT: 330 

SAMPLE #:15. COLLECT TIME:6.00 2 5 5  23f 
09:52:58,04-05-1999 

ALPHA RESULT: 5.71 +/- 0 p C i  
ALPHA GROSS COUNT: 21. 

BETA RESULT: 3.13 pCi 
BETA GROSS COUNT: 1 4 .  
BETA NET COUNT: 2 . 3 3  +/- 0 

ALPHA NET COUNT: 3 . 5 0  +/- 0 

SAMPLE #:16. COLLECT TIME:6.00 2 5 8 z 3 5  
09:59:21,04-05-1999 

ALPHA RESULT: 2.17 +/- 0 pCi 
ALPHA GROSS COUNT: 8. 
ALPHA NET COUNT: 1 . 3 3  +/- 0 

BETA RESULT: 2.46 pCi 
BETA GROSS COUNT: 11. 
BETA NET COUNT: 1.83 +/- 0 

SAMPLE #:17. COLLECT TIME:6.00 2S823p 
10:05:43,04-05-1999 



ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
ALPHA NET COUNT: 

BETA RESULT: 1 . 1 2  pCi 
BETA GROSS COUNT: 5. 

0 +/- 0 

BETA NET COUNT: - 8 3  +/- 0 

SAMPLE #:18. COLLECT TIME:6.00 ~ S S 2 3 7  

ALPHA RESULT: 0 +/- 0 pCi 

ALPHA NET COUNT: 

BETA RESULT: 2.91 pCi 
BETA GROSS COUNT: 13. 

10:12 :05 ,04-05-1999 

ALPHA GROSS * COUNT: 0 
0 +/- 0 

BETA NET COUNT: 2.16  +/- 0 

ALPHA RESULT: 0 +/- 0 pCi 
ALPHA GROSS COUNT: 0 
ALPHA NET COUNT: 

BETA RESULT: 1.79  pCi 
BETA GROSS COUNT: 8 .  

0 +/- 0 

BETA NET COUNT: 1.33  +/- 0 

SAMPLE #:20. COLLECT TIME:6.00 ccv 
10:24 :50 ,04-05-1999 

ALPHA RESULT: 741.77  +/-  0 pci 

ALPHA NET COUNT: 454.50 +/- 0 
ALPHA GROSS COUNT: 2727.  

BETA RESULT: 1546.99 pCi 
BETA GROSS COUNT: 6903. 
BETA NET COUNT: 1150.50 +/- 0 

1 1.4 



Alpha & Beta Efficiency Calibration u 
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Instrument: CAN2404 
Chemist: 0- 4 / 7 3  

Alpha Standard Beta Standard 
Isotope(s): Am-241 Isotope(s): Sr-9ON-90 

Standard Activity: 1000.0 pCUrnL Standard Activity: 2010.0 pCi/mL 
ID: 82-49-1 ID: 82-22-4 

Standard Uncertainty: 2.00 % Standard Uncertainty: 1.49 % 
Reference Date: 121 5/92 Reference Date: 02/01/92 

Half-life: 432.7 years Half-life: 28.6 years 

8 
9 

10 
Average = 0.2139 
Yo RSD = 2.78 

N =  6 

Alpha Background CPM: 0.115 

Date Samples Counted: 03/31 /09 
Count time: 60 min 

Crosstalk of Beta into Alpha: 0.39 Yo 

Beta Efficiency Calibration: 

Average =I o.m;{ 
% RSD = 

Beta Background CPM: 1.01 
Count time: 60 min 

Date Samples Counted: 03/31/99 , 

Crosstalk of Alpha into Beta: 11.83 Yo 

Calculations by Excel: GABAF v l  





RECEIVING DOCUMENTATION INDEX 1 
Requisition NO. 16496 

I RECEIVING DOCUMENTATION: 

-Sample Log-in Sheet - Request for Analytical Services - Chain of Sample Custody 
Release Evaluation Form 
Lab Sample Tracking Record 

I 

I 
I 

I 

FROM TO 

1 
2 3 
4 6 
7 8 
9 

I 



- 
R w i  8 1 ti on/Case #: 164% 

ShippSng Conteiner: 
.Slulple Container: 

1 .  Custody Sealfs): 

2. Custody Seat NOW: ,d& I 3. Chain of Custody Reeo: &/Absent 

I 

4. Traffic R t Pack Lst 

5. Freight B i l l :  

w+k+ * a t / h e n t  

Ai rbi 1 l/S t i ckcr I Prcsm- 

6. Freight B l l l  Noto).: N & d ~ j d d , > p H ~  I 7. Sanplc Tags: P r e s e n t / .  

8. Sanple L a k l r  on 
Chain of Cust.: @/Not listed 

9. Docs infommtion on 
custody records, 
traffic reports & 

I 
I sample labels agree?: .@NO 

10. Shipping Cant. lonp.: 
and Condition 

I 

- - - I - * - Analysis Requested - Data Dw - - - - - - - - - -  
Test-Due Datc 

GAB -09APR99 
=rXS==ESP6=== I 

I* 

A Rsqucstor: JEFF LIVELY 

Project nunkr: 332302001 

1 SMR0000101 
2 SMR0000102 
3 SllR0000103 
4 sMu0000104 

. 5  SMROW0105 
6 SUR0000106 
? SMROOOO107 
0 SMROOOO108 
0 SMR0000109 

10 sMR0000110 
11  SMROOOOll1 
12 SMROOOOll2 
13 SMR0000113 
14 SMR0000114 
15 SMR0000115 
16 SMR0000114 
17 SMR0000117 
18 SMR0000118 
19 SMROOOOl19 
20 SMR0000120 
21 SMR0000121 
22 SMR0000122 
23 SMR0000123 
24 SMR0000124 
25 SMR0000125 
26 SMR0000126 
27 SMR0000127 
28 SMROOOO12B 
29 SMR0000129 
30 SUR0000591 
31 SMR0000592 
32 SMROOOOS93 
33 SMR0000594 
34 SUR0000595 
35 SMR0000596 

1vP0000101 
1VPD000102 
I VPOOOOI 03 
1ypo000104 
I vPM)[I0105 
f vP0000106 
1vP0000107 
1vPoooo1 OB 
IVPOO00109 
I VP0000110 
IVPoo(Ml11 
I VP0000112 
IW0000113 
IWooOOll4 
1 VPOOOOl15 
IVPOOOOl16 
IVP0000117 
1VPOOOO118 
IVPOOOOl19 
I vP0000120 
I vP0000121 
I VP0000122 
1VP0000123 
IVP0000124 
IW0000125 
IVP0000124 
IVP0000127 
I WOO001 28 
IVP0000129 
IVP0000591 
I WOO00592 
IVP0000593 
IVPOOOO594 
IVP0000595 
IWOOOO596 

258204 SM 2WR99 GOOO 
258205 SM 26WARPP Goo0 
258206 SM 26HARW GOOD 
250207 SU 26MARW GOOD 
258208 SM 26MAR99 GO#I ' 
258209 SM 26HARW 
258210 SM 2613AR99 Goa0 
258211 SM Z W R W  [XKID 
230212 SII 2 W R 9 9  Gwo 
258213 SH 2WRW GOOD 

258215 SH 2 W R 9 9  GOOD 
258216 SM 2 W R W  Goo0 
258217 Sn 26MAR99 GMXl 
258218 Sn 26MARPP GOOD 
258219 SM 26MAR99 Goo0 
258220 SM 26HARW Goo0 
258221 SM 2 W R 9 9  GOOD 
258222 SM W R W  GOD0 
258223 SM 2 W R 9 9  GMlD 
258224 Sn 2MAR99 GOQ, 
258225 SM 27MARW Goo0 
258226 SM 2MAR99 G W D  
258227 SM 2fMARW GOOD 
258228 SI4 27MARPP GOOD 
258229 SM 2 W R W  G O M  
258230 SN 27MAR99 Goo0 
258231 SI4 2 W R W  GWO 
258232 SM 27MAR99 Goa0 
258233 SM 2WRW GOM, 
258231 SM 2 W R W  GMX, 
258235 SM 29MAR99 GWO 
258236 SM 2WR99 GO#) 
258237 Sn 2 W R W  Goo0 
258238 SM 2 W R W  GOOD 

258214 SM 2 W R 9 9  GOOO 

3 m w  
3 W R W  
3 m w  
3 m 9 9  
3 W R 9 9  
3mRW 
3 W R W  
3 W R 9 9  
3 W R 9 9  
3 W R W  
3w99 
3oMAR99 
3 m w  
3OWR99 
3OWRPP 
3ON4RW 
3011AR99 
30WAR99 
3WR99 
3WAR99 
3WR99 
3 W R W  
30MARW 
30MAR99 
3 W R W  
3 W R 9 9  
3 W R W  
3 m w  
3 W R 9 9  
3013ARW 
3MRW 
30FUR99 
3 W R W  
3 W R W  
3 W R W  

I I 
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Request for Analytical Services' 3 

Project Title RFE 7.5 -1v 
Project Number 3 3 a 30- 1 

*Date Required 4 / 99 
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RSFORMS-09.01-O 

Property Waste Sample 
If this stamD is in cdor 

copy RELEASE EVALUATION FORM 
Page-1 of 

Release Evaluation ~0.:990329-00779-001 EXTENDED: EXPIRES: 12/31/99 Charge No.: n/a 
PART 1 SENDEWCUSTODIAN ACKNOWLEDGEMENT 

Description of PropertylWastelSarnple To Be Released/Transfened: 

Surface media samDles and smears 

Destination: GJO Analvtical Chemistrv Laboratow. Grand Junction CO. 
New RecipientICustodian: Ron C hessmore 970-248-61 66 
HistorylProcess Knowledge: Surface media samples and smears obtained for indwendent verification. 

was considered an RMMA because of contamination located in the plenums. 
I )  By signing below, I 
2) By signing below, I 

Current Location: B7779 Cluster 

Has the specified material ever been in an RMMA/RBA/CA or contacted DOE controlled radioactive materials? Yes, B729 

in Part I of this release evaluation to be true and accurate. 
requirements noted in Part 11 of this release evaluation. 

II 
ate: 3 / 2 9 h  Ext 2863 Pager NIA 

PART II RADIOLOGICAL ENGINEERING 
SPECIFIC REOUIREMENTS AND/OR COMMENTS: 

Based on the fact that all final survev surface media samDles obtained in B729 met the 
unrestricted release criteria, these additional independent verification surface media samples mav 
be released for unrestricted use with no rad screenina reauired. In addition to the fact that all final 
survev surface media samples have met the unrestricted release criteria. all final survey 
measurements obtained to date indicate no alpha contamination above the unrestricted release 
limits5fN dpm/IOO cm2 removable or 100 dpm/l00 cm2 total exists in B729. Therefore the 
ind6Dendeht verification smears obtained may be free released as well. 

E v a l l \  Emp. No Date: '&T /(%? Ext: 2863 Page 21 24696 

-. 
\ 
0 ,  

APPROVAL FOR TRANSFEWSHIPMENT 

\Ernp. No:  Date: Sl2-5 / C\lExt: 2863 Page 212-4696 
Radiolonical Engineer 

$7 
Rev 08/98 



8 
PROPERTYWASTE RELEASE EVALUATION SIGNATURE REQUIREMENTS 

I Additional pages or attachments to a release evaluation shall have the evaluation number, Page - of -, 
~ 

W- initials of Radiological Engineer signing approval for transfedshipment and date. 

Release Evaluation #: 990329-00779-001 Page 2 of I 

Release Evaluation for Waste: 

A Release Evaluation for Waste requires an evaluation and unrestricted release approval signature. The 
evaluation signature is by the Radiological Engineer (RE) providing the methods or criteria for unrestricted 
release (Le., survey requirements, analytical requirements, no survey required, etc.). The unrestricted release 
approval signature for a Release Evaluation for Waste shall be a RE authorized to provide unrestricted 
release approval. In addition, the evaluation and unrestricted release approval signatures shall not be the 
same RE. The intent of this provision is to provide peer review of the evaluation and method of unrestricted 
release. It is important the RE take the peer review process seriously and not become a “rubber stamp” for 
their fellow engineer. 

Release Evaluation for Property: 

A Release Evaluation for Property requires an evaluation and unrestricted release approval signature. For a 
Release Evaluation for Property, the evaluation and unrestricted release signature may be the same RE. In 
the past, only one signature was required for property for which a RE could provide an unrestricted release 
on the basis o f  process knowledgehistory. 

Release Evaluation for Samples: 

Samples are any waste or material that is being shipped to an off-site facility for analysis. Samples that may 
be provided with an unrestricted release using process knowledgehistory or standard contamination survey 
techniques may be authorized for shipment to an off-site facility using the signatory requirements specified 
for property. Samples which cannot be provided with an unrestricted release using process 
knowledgehistory or standard contamination survey techniques shall be authorized for shipment from the 
Site using the methodology specified for waste, i.e., second signature being provided by a RE authorized to 
perform peer review and approval for shipment. 

The approval for transfedshipment section o f  a Sample Release Evaluation (SRE) shall be revised as noted 
below for samples which cannot be provide with an unrestricted release. 

authorization for shbment does not constitute an unrestricted release.” 

Additional Documentation: 

Number of lines per section may be modified or additional pages attached to ensure adequate documentation 
of  information necessary to perform release evaluation. 

I 
I 
I 
8 
1 
I 



I 
I 

(SECTION 111) 



I 
I 

I 
I 
I 

I 

Appendix D 

Background Sample Data 
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Appendix E 

Background Data Set 
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Appendix F 

Duplicate Sample Data 
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Cross Reference Table for Blank and Spiked Samples for Survey Unit 72SOf 

The Chain-of-Sample Custody forms will be included with a later report. 
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Appendix G 

Instrument Calibration Data 
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Probe HP-100 107 continued... 
Channel 1 

Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Upper Cal. Constant 
Scaler Time 
Lower to Upper Crossover 
Upper to Lower Crossover 

channel 2 
Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Lower Cal. Constant 
Scaler Time .- 

Lower to Upper Crossover 
Upper to L o w e r  Crossover 

Channel 3 
Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Lower Cal, Constant 
Upper Cal. Constant 
Scaler Time 
L o w e r  to Upper Crossover 
Upper to Lower Crossover 

: Alpha 
: dpm/100cm2 
: 2 2 , 1 0 , 3  secs 
: 1553 Vdc 
: 1.00 mV 
: 27.1 rnV 
: Upper 
: 0 . 2 1 4 5  counts/disint. 
: 90 secs 
: 0 . 0 0 2 0  
: 0 . 0 7 4 0  

: Beta 
: dpm/100cm2 
: 2 2 , 1 0 , 3  secs 
: 1553 Vdc 
: 1.00 mV 
: 27.1 mV 
: Lower 
: 0.3183 counts/disint. 
: 90 secs 
: 0.0020 
: 0 . 0 7 4 0  

: Alpha/Beta 
: dprn/100cm2 
: 2 2 , 1 0 , 3  secs 
: 1553 Vdc 
: 1.00 mV 
: 27.1 mV 
: Both 
: 0.3183 counts/disint. 
: 0.2145 counts/disint. 
: 90 secs 
: 0.0020 
: 0 . 0 8 2 2  

Cable Length: 

Signature: Date : 



Page 1 
EBERLINE 'E-600 CALIBRATION REPORT 

03/29/99 15:36:42 
E-600 Serial Number 

Program Version 
Calibration Date/Due Date 
Scaler Precision 
Lower Threshold Slope 
Lower Threshold Intercept 
Upper Threshold Slope 
Upper Threshold Intercept 
Alarm Editing 
Latching Alarms 
Auto Ranging 
Beep on Auto-Range 

' Ignore E-600 Cal. Date 
Ignore Probe Cal. Date 
Ratemeter Mode Support 
Integrate Mode Support 
Scaler Mode Support 
Peak Hold Mode Support 
Background Update Mode Support 
Log ID Source 
Star Key Ratemeter Function 
Star K e y  Integrate Function 
Scaler Display Units 
Scaler Counting Mode 

Smart Probe Serial Number 
TYPE 
Calibration Date/Due Date 
Dead Time 
Surface Area 
Max High Voltage 
Over r ange 

: 303 ($15620) 
2 E600 V3.12 
: 08/07/98 to 08/07/99 
: 10% 
: 0.9048 
: -0 .0857  mv 
: 1-06 
: -0.5185 mV 
: Enabled 
: Enabled 
: Disabled 
: NO 
: NO 
: NO 
: Enabled 
: Enabled 
: Enabled 
: Enabled 
: Enabled 
: Internal/Awt. 
: Zero Display 
: Zero Display 
: Rate 
: Fixed Time 

: 107 
: HP-100 
: 02/26/99 to 02/26/00 

( 6 15 3 +9) 

: 7.50 usec 
: 100 cm2 
: 1900 Vdc 
: 80000 CpS 
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EBEXLINE E-600 CALIBRATION 

03/26/99 11:55:28 
E-600 Serial Number 

Program Version 
Calibration Date/Due Date 
Scaler Precision 
Lower Threshold Slope 
Lower Threshold I n t e r c e p t  
Upper Threshold Slope 
Upper Threshold Intercept 
Alarm Editing 
Latching Alarms 
Auto Ranging 
Beep on Auto-Range 
Ignore E-600 Cal. Date 
Ignore Probe Cal. Data 
Ratemeter Mode Support 
Integrate Mode Support 
scaler Mode Support 
Peak Hold Mode Support 
Background Update Mode Support 
Log ID Source 
Star Key Ratemeter Function 
Star Key Integrate Function 
Scaler Display Units 
Scaler Counting Mode 

Smart Probe Serial Number 
Type 
Calibration Date/Due Date 
Dead Time 
Surface Area 
Max High Voltage 
Overrange 

REFORT 

: 3 0 3  ($/sbzd) 
: E600 V3.12 
: 08/07/98 to 08/07/99 
: 10% 
: 0.9048 
: -0.0857 mV 
: 1.06 
: -0 .5185  mV 
: Enabled 
: Enabled 
: Disabled 
: NO 
: NO 
: NO 
: Enabled 
: Enabled 
: Enabled 
: Enabled 
: Enabled 
: Internal/Aux. 
: Zero Display 
: Zero Display 
: Rate 
: Fixed Time 

: 140 ($/47338] 
: HP-100 
: 02/25/99 to 02/25/00 
: 7 .50  usec 
: 1 0 0  cm2 
: 1900  Vdc 
: 80000 cps 



ige 2 

Probe HP-100 140 continued... 
Channel 1 

Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
UaDer Cal . Constant 
&her Time 
Lower to Upper Crossover 
upper to ~ o w e r  Crossover 

Channel- 2 
Channel Type 
Rate Units 
Response Times  
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Lower C a l .  Constant 
Scaler Time 
Lower to Upper Crossover 
Upper to Lower Crossover 

Channel 3 
Channel Type 
R a t e  Units 
Response Times 
High Voltage 
Lawer Threshold 
Upper Threshold 
Selected Window 
Lower C a l .  Constant 
Thnper Gal. Constant 
Syaler Time 
Lower to Upper Crossover 
Upper to Lower Crossover 

: Alpha 
: dpm/100cm2 
: 22,10,3 Becs 
: 1572 Vdc 
: 1.00 mV 
: 27.1 mV 
: upper 
: 0.2310 counts/disint. 
: 90 secs 
: 0.0010 
: 0.0860 

: Beta 
: dprn/100cm2 
: 22,10,3 secs 
: 1572 Vdc 
: 1.00 mV 
: 27.1 mV 
: Lower 
: 0.3174 counts/disint. 
: 90 secs 
: 0.0010 
: 0.0860 

: Alpha/Beta 
: dpm/100cm2 
: 22,10,3 secs 
: 1572 Vdc 
: 1.00 mV 
: 27.1 mV 
: Both 
: 0.3174 counts/disint. 
: 0.2310 counts/disint. 
: 90 secs 

: 0.0859 
: 0.0010 

Cable Length: 

Signature: Date : 

, n \  
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EBERLINf: E-630 CALIER4TiON REF3RT 

03/27/99 ,08:06:37 
E-600 Serial Number 

Program Version 
Calibration Date/Due Data 
Scaler Precision 
Lower Threshold Slope 
Lower Threshold Intercept 
Upper Threshold Slope 
Upper Threshold Intercept 
Alarm Editing 
Latching Alarms 
Auto Ranging 
Beep on Auto-Range 
Ignore E-600 Cal. Date 
Ignore Probe Cal. Date 
Ratemeter Mode Support 
Integrate Mode Support 
Scaler Mode Support 
Peak Hold Mode Support 
Background Update Mode Support 
Log ID Source 
Star Key Ratemeter Function 
Star Key Integrate Function 
Scaler Display Units 
scaler Counting Mode 

Smart Probe Serial Number 

Calibration Date/Due 
Dead Time 
Surface Area 
Max High Voltage 
Overrange 

TYPe 
Date 

3 03 
E600 V3.12 
08/07/98 to 08/07/99 
10% 
0.9048 
-0.0857 mV 
1.06 
-0.5185 mV 
Enabled 
Enabled 
Disabled 
No 
No 
No 
Enabled 
Enabled 
Enabled 
Enabled 
Enabled 
Internal/Aux. 
Zero Display 
Zero Display 
Rate 
Fixed Time 

142 ($/6339) 
HP-100 
02/25/99 to 0 2 / 2 5 / 0 0  
7 . 5 0  usec 
100 cm2 
1900 Vdc 
80000 cps 



age 2 

Probe HP-100 142 continued... 
Channel 1 

Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Upper C a l .  Constant 
Scaler Time 
Lower to Upper Crossover 
Upper to Lower Crossover 

Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Lower C a l .  Constant 
Scaler Time 
Lower to Upper Crossover 
Upper to Lower Crossover 

Channel Type 
Rate Units 
Response Times 
High Voltage 
Lower Threshold 
Upper Threshold 
Selected Window 
Lower Cal. Constant 
UD,aer  Cal. Constant 

Channel 2 

Channel 3 

s'c'aler T i m e  
Lower to Upper Crossover 
Upper to Lower Crossover 

Cable Lengthp,(BI) ,, 

: Alpha 
: dpm/lOOcm2 
: 22,1013 BeCS 
: 1533 Vdc 

-: 1.00 rnV 
: 27.1 rnV 
: Upper 
: 0 . 2 2 1 0  counts/disint. 
: 90 secs 
: 0.0 
: 0.1120 

: Beta 
: dpm/100cm2 
: 2 2 , 1 0 , 3  secs 
: 1533 Vdc 
: 1.00 mV 
: 27.1 mV 
: Lower 
: 0.2512 counts/disint 
: 90 secs 
: 0.0 
: 0,1120 

Signature: 
" / '  

: Alpha/Beta 
: dprn/3:00cm2 
: 2 2 , 1 0 1 3  secs 
: 1533 Vdc 
: 1.00 mV 
: 27.1 mV 
: Both 
: 0.2512 counts/disint. 
: 0 . 2 2 1 0  countsldisint. 
: 90 aecs 
: 0.0 
: 0.1117 
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After-Calibration Source Response Check Data Sheet 

DetectorlProbe Data (if applicable) Location R f GTS 
Month MbR Day 27 Year 1995' Manufacturer R&em 

6 ~ 3  + -737 , 779 C Lu STiX 

Model No. ktp -100 

Government Property No. ID7 - 
Survey Instrument Data 

Calibration Due Date 

Model No. E600 Check Source Data 

Calibration Due Date S.-M -77 

3 - ab 
Manufacturer Eecftlltde 

Government Property No. 3' i56 A0 f 30 3) Isotope Py - a3g 
Source I.D. NO. E& 4 7lb IF5 - a r t  

7 fWq= H4yOddpl' 

-20% +20% Scale Unlts 
Instrument Source Detector Instrument 

Scale Distance Response 

d p !  h r o  k d e r  &*ctor 'sqaen h q l b o  Z/L,ZW ,&c.da 
S w - d  CmtPr'ad 

Comments: 

3/27hy' i 
o e d b  ( p i  ) 

Reviewed by (print) 

GJO 1974s 
11m 

File index No, 
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After-Calibration Source Response Check Data Sheet 

?jLbd 729 779 pLKS ex DetectorlProbe Data (ifapplicable) Location x-5 

Month /%%% ' Day 26 'Year /949 Manufacturer 
HP-/Dz, Model No. \ 

Government Property No. /L33g (Md) 

Calibration Due Date z/a</a am Survey Instrument Data 

Manufacturer E & € ' E L / d  
Model No. E600 Check Source Data 

Government Property No, $ /5&20 (303) Isotope '7K- asd 
Calibration Due Date g / d 9  9 Source ID. NO. A T  -716 / j? 5 - 39// 

7 A 3 V  = /94400dp/?7 
-20% +20# Scale Units 

Instrument Source Detector Instrument 
Scale Distance Response Shie,dinglGeometw 

SdLJ,RU CGVzLEa 
I 

L'Nda b 7 i T d R  m , 3 0 0  149,040 a 3  I 560 """/ 160 P/n 

Comments: 

GJO 1874s 
1 llsB 

File Index No. 
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After-Calibration Source Response Check Data Sheet 

I 
I 

Comments: 

. . .. 
1148 

File Index No. 



2 Daily Instrument Response Check D ta Sheet 
Source ID NO. @- 7i6 Isotope pa - 2 3 8‘ Scale Units +@P/DLI [ / I t  t Page _I of 

Detector Model &bod Property No. $lYh 20 Probe Model hf?!?!- Property No. 
Month flw Year 199, Month Year ~ 

3lL-33 7 

f Initial below and on the Instrument Response 

7 \  

8 

, l 

i s  
16 

17 

I \  I 1 I I 9  I I I \  I I I 
T O  1 

I ‘1 I I I 

22 I 1 I u 7 I 
I L 

23 

24 

Reviewed by [print and sign) 

OXI W74Ae 
1 lM 
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Appendix H 

Raw Data 
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This appendix contains the raw ASCI text file data downlox!ed directly from the E60C 
instruments’ memories without modification, sorting, or data reduction of m y  kind. The data are 
actually contained in three separate ASCI files, one file corresponding to each data in which 
information was collected. One unique aspect of this data presentation is that the data is 
presented exactly in the chronological order in which it was collected in the field. This provides 
an electronic time stamp permitting verification that time criteria included in the field operating 
procedures associated with the IV SAP were met, 
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